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INDIVIDUAL  DIFFERENCE  ilFFECTS 
IN  HUMAN-COMPUTER  INTERACTION 

SBCnoN  1— PART  1 
Introducticn 

General  BacfenounA  Eieblfla 

Perltaps  the  most  vddely  accepted  axiom  among  those  concerned 
with  the  design  of  human/coiqputer  interfaces  is  that  the 
characteristics  of  the  interface  nust  be  matched  witii  those  of  the 
user  (e.g.f  Martin^  1973;  Barnardf  et.  al.#  1981). 

However f  a  closer  examination  of  the  data  bearing  on  the 
validity  of  this  fundamental  axiom  reveals  an  interesting  fact: 
almost  without  exception,  the  only  user  characteristic  that  h2is 
been  systematically  covaried  with  interface  design  is  i^t  might 
generally  be  termed  "training."  This  body  of  research  experience 
has  resulted  in  several  corollaries  to  the  primary  axiom  stated 
above. 

For  example,  a  frequently  invoked  corollary  for  design 
giidance  is  that  "novice"  (untrained)  users  require  "constrained" 
designs  such  as  menu-based  interface  structures  while  "expert" 
(trained)  users  require  more  flexible  approaches  such  as  keyword 
connands,  ^  ^ 

nils  general  concern  for  the  importance  of  user  training  for 
interface  design  has  been  refined  in  various  ways  e:s  interest  in 
proper  design  of  the  hunB]Vc<xiputer  interface  has  groMi. 

For  example,  Scheiderman  and  others  have  suggested  that 
trained  users  be  divided  into  several  categories  reflecting  the 
type  of  knowledge  they  have  derived  from  their  past  experience. 
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Thus,  users  may  have  knowledge  of  the  general  problem  domain  for 
which  they  are  using  the  computer.  Users  may  have  knowledge 
conce.  ning  the  syntactical  andi/ot  semantic  conventions  in  a  parti> 
cular  confputer  interface.  In  addition,  users  may  possess  general 
knowledge  of  cmputii  systems  amVor  the  specific  con|uber  systems 
that  support  their  activities.  The  training  and  experience  that 
inparts  such  knowledge  might  be  termed  conputer'-rolated  training. 
It  creates  a  dimen:  ion  of  distinction  among  users  that  might  be 
termed  c(xiputer*expirtise. 

More  recently,  increasing  interest  has  focused  on  more  general 
aspects  of  user  experience  and  training.  For  exanple,  Bam2u:d,  et. 
al.  (1981)  have  considered  how  the  synteuc  of  a  user's  natural 
language  might  interact  with  ccximand  structure  in  a  humaiv^conputer 
interface.  They  considered  two  alternative  command  formats: 
Direct-<3bject-First  and  Direct-Object-Second.  These  formats  were 
thought  to  differ  in  their  compatibility  with  the  syntax  of 
English,  the  native  language  of  their  subjects. 

The  results  provided  only  weak  support  for  the  axiom  that  an 
interface  design  is  improved  by  matching  it  with  user 
characteristics.  Instead,  the  results  showed  that  consistency — an 
"experience"  variable — was  dominantly  important  in  interface 
design.  However,  these  studies  do  point  out  the  direction  of  a 
potentially  significant  area  of  concern  in  the  design  of  humaiVcoin- 
puter  interfaces. 

The  Barnard,  et.  al.  study  is  essentially  concerned  with  the 
manner  in  which  general,  cognitive,  rather  than  conputer-specific, 
characteristics  of  people  might  interact  with  conputer  Interface 
features.  Although  the  cited  study  was  basically  concerned  with 
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the  inpact  of  training ;r  albeit  trcdning  not  specifically  related  to 
computers,  it  leads  to  the  extended  hypothesis  that  more  basic, 
global  cognitive  individual  differences  among  people  may 
significantly  interact  with  conputer  interface  design  features. 

The  research  program  described  here  is  concerned  with  the 
manner  in  >Aiich  enduring,  basic  cognitive  differences  runong  people 
may  affect  the  optimum  design  emd  usability  of  humauv^computer 
interfaces.  Thus  the  focus  of  this  research  program  goes  beyond 
the  limited  domain  of  training  and/or  knowledge-based  differences 
amcxig  computer  users  to  include  the  inpact  of  the  different  cogni¬ 
tive  styles  (Witkins,  et.  al.,  1965)  and  basic  information  proces¬ 
sing  strategies  that  people  utilize  during  their  interactions  with 
computer  systems. 

Copcuter  (fee  as  Problem-Solviiw  Activity 

Very  frequently  people  interact  with  computers  expressly  in 
order  to  solve  seme  sort  of  problem.  It  is  sometimes  necesseury  to 
take  a  broad  view  of  problem  solving  to  eneexipass  many  of  the  forms 
of  interaction  that  may  be  observed,  but  the  essential  features  of 
problem-solving  activity  are  frequently  encountered.. 

Certainly  this  is  true  if  the  activity  is  associated  with 
searching  a  computerized  daUdoase.  Ihe  viewpoint,  expressed  here, 
is  that  conputer  use  can  profitably  be  viewed  as  a  problem-solving 
activity.  That  this  concept  may  be  combined  with  the  axiom  of 
matching  conputer  and  user  characteristics  has  been  implicitly 
suggested  by  other  researchers.  For  example,  Barnard,  et.  al. 
(1961)  state  that  the  maxinum  usability  and  effectiveness  of  com¬ 
plex  (computer)  systems  will  be  achieved  only  if  they  are 
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compjtible  "...with  user's  cognitive  skills  in  communication, 
unde cs tending,  and  problem-solving"  (emphasis  is  the  present 
author's) . 

Brtrtogilg  ad  mtgjjaifi  ppgbl^m-gQlyiliR  Activitlea—Problero- 
solv  Lng  activity  involving  interacticxi  with  a  conputer  system  may 
be  V  ewed  at  two  levels: 

First  f  the  user  may  be  viewed  as  atteirpting  to  obtain  informa- 
ticxi  necessary  to  solve  a  problem  that  exists  beyond  the  dcxoain  of 
the  liuman/computer  interaction,  per  se.  It  is  this  problem  that 
moti  rates  the  user  to  go  to  the  computer  terminal  or  other 
inteiacticxi  site  in  the  first  place.  Ihus,  seeking  the  assistance 
of  t)e  computer  system  to  begin  with,  and  actually  atteirpting  to 
util.  ze  the  ccxiputer  at  all,  are  problem-solving  activities  at  the 
level  of  the  external,  motivating  problem.  This  will  be  termed 
extrinsic  problem-solving  behavior. 

Extrinsic  problem-solving  behavior  need  not  involve  direct 
intei  action  between  a  person  and  the  cornputer  system  at  all.  Or, 
such  behavior  may  involve  interaction  only  through  another 
intei  mediate  person,  usually  a  trained  ccHtputer  expert. 

The  second  type  of  problem-solving  activity  in  vdiuch  ocmputer 

users  engage  is  directly  concerned  with  the  interaction  that  takes 

plac  i  between  them  and  a  computer  system.  The  users  must  figure 

out  liow  to  "get"  the  needed  information  out  of  the  computer  or 

coqputerized  database.  In  effect,  the  users  nust  determine  how  to 

"tel]"  the  conputer*  what  information  to  supply. 

*By  this  metaphor  it  is  meant  that  the  users  must  determine  a 
sequence  of  commands  and  data-entry  actions  that  will  cause  the 
conputer  to  respond  in  a  desired  manner. 
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^8  will  be  termed  intrinsic  problem-solving  behavior  since 
it  ocojrs  within  the  context  of  a  specific  humaiVconiputer  interface 
structure.  The  user  must  solve  the  problem  of  determining  and  then 
issuing  a  series  of  commands  that  will  cause  the  conputer  to  pro¬ 
vide  the  help  desired  in  the  extrinsic  problem-solving  task. 

The  distinction  between  extrinsic  and  intrinsic  problem¬ 
solving  conponents  is  similar  to  the  distinction  made  by  Sackroan 
(1977)  between  macro-  and  micro-problem  solving.  Sackman  listed 
several  traditional  models  of  problem-solving  and  attempted  to 
elaborate  his  own  theory  of  "man-computer  problem  solving.” 
Although  his  stated  goal  was  to  develop  such  a  problem-solving 
theory  at  both  the  macro-  and  micro-problem  (i.e.,  extrinsic  and 
intrinsic)  levels,  his  theory  as  presented  seemed  most  suited  for 
only  the  problem-solving  steps  that  characterize  the  extrinsic 
level.  The  same  can  be  said  of  the  traditional  problem-solving 
theories  that  he  outlined. 

Similar  distinctions  in  problem-solving  activity  also  have 
been  made  by  Thomas  (1978)  and  Innocent  (1982).  Thomas  suggests, 
for  example,  that  the  problem  of  generating  an  "appropriate  connu- 
nication"  is  a  separate  problem  level  during  interactive  problem- 
solving.  In  the  present  context  this  would  be  referred  to  as  the 
intrinsic  level. 

Typically,  when  the  role  of  the  computer  system  in  problem¬ 
solving  is  considered  (e.g.,  R.  B.  Miller,  1969)  attention  focuses 
on  the  manner  in  vMch  the  computer  affects  the  extrinsic  problem- 
solving  process.  It  seems  cleeu:  that  this  effect  will  dqpend  upon 
the  interactions  among  use,  computer  systems  (including  the 
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burnt n/compu ter  interface  structure),  and  extrinsic-task 
chariicteristlcs. 

fit  ggawlbsig.  fit  aniasiSL  aA  Intr^gic  texslar^ 

dist.  .fiction  betw^  extrinsic  and  intrinsic  problem-giving  leads 
to  another  conception  of  the  manner  in  v>hich  computer  systems 
inf  1  ience  problei.i-«olving  behavior. 

First,  from  the  perspective  of  the  extrinsic,  motivating  probr- 

t 

lem,  conputer  systems  should  be  designed  to  minimize  difficulties 
associated  with  sub-problems  that  would  normally  be  part  of  the 
(non- computerized)  problem-solving  process.  Ulus,  if  the  overall 
process  would  nc>nnally  involve  searching  professional  literature 
for  :  elevant  citations,  the  conputer  system  can  offer  help  on  this 
s  ib-] -robleni.  Hovever,  it  nay  a.lso  occur  that  the  introducxicxi  of  a 
conputer  system  does  not  substantially  ease  the  difficulty  of  a 
suJ>-problem  and,  in  some  cases,  may  increase  the  difficulty  of  the 
extrinsic  problem-solving  process,  perhaps  by  introducing  new 
needtd  steps  or  time  delays. 

From  the  standpoint  of  intrinsic  problem-solving  activities, 
tue  conputer  system  should  be  designed  to  minimize  the  difficulty 
of  pj  oblems  encountered  when  people  use  the  conputer  system.  Such 
diff.  culties  are  clearly  related  to  the  humem/computer  interface 
dasicm. 

Fre<3uently,  these  two  points  of  view  concerning  the  impact  of 
onpn  ters  upon  problem-solving  performance  are  intermingled.  For 
exam;)le,  improving  the  quality  of  the  command  set  to  minimize 
iiitr:  nsic  problem  difficulty  is  pointless  if  the  step  being  sinpli- 
f  Led  is  not  really  needed  in  the  extrinsic  problem-solving  process. 
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One  possible  view  is  that  the  effectiveness  of  the  computer  at 
the  extrinsic  level  is  primcirily  task-characteristic  dependent 
while  at  the  intrinsic  level  it  is  primarily  user-characteristic 
dependent. 

Nevertheless,  it  is  certainly  reasonable — although,  at 
present,  there  is  little  firm  evidence  to  support  the  contention 
(beyond  the  realm  of  training  artd  experience)— that  the  individual 
cognitive  characteristics  o:  conputer  users  must  be  considered 
before  the  full  contribution  of  the  courputer  system  can  be  achieved 
at  either  the  extrinsic  or  intrinsic  levels. 

BART  2 

Problem  Solving  and  individuaJ.  Differeixys 

Viewing  hunan/conputer  interaction  as  probleiii-solving  activity 
provides  a  useful  perspective.  An  extensive  literature  has 
developed  concerning  the  effe;ts  of  differences  among  people  along 
various  cognitive  dimensions  upcxi  problem-solving  behavior.  Within 
this  context,  as  opposed  tc  the  context  of  hunan/computer 
interaction  research,  a  broexS  view  of  individual  differences  tias 
developed.  Prior  tr6dning,  sjiecial  knowledge,  and  experience  have 
been  but  three  elements  of  a  far  broader  program  of  individual- 
difference  research  in  the  trsiitional  problem-solving  domain. 

Within  the  treditional  p  oblem-solving  literature,  a  great 
deal  of  rese2irch  can  be  found  concerning  more  general,  fundamental, 
and  perhaps  inherent  dimens  Lons  of  cognitive  difference  among 
people.  Among  these  dimensions  are  those  grouped  under  the  term 
cognitive  style. 

Many  dimensiexos  of  cognitive  style  have  been  proposed;  e.g., 
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field  dependence/independence»  breadth  of  categorization,  iivpul- 
s  I  ve/ref  lectivCi  Hie  problem-solving  literature  suggests  that  a 
problem-solver's  location  on  various  dimensions  of  cognitive  style, 
for  exairple,  can  significantly  affect  problem-solving  behavior.  In 
particular,  this  literature  reveals  that  the  manner  in  which  prc^ 
lem-solvers  utilize  information,  the  optimum  format  in  which 
information  should  be  presented,  and  the  operational  tactics  and 
strategies  devised  tc  solve  a  problem,  aure  influenced  by  Individual 
differences  in  the  ccgnitive  c:haracteristice  of  problem-solvers. 

Thun,  if  it  is  valid  to  view  humaix/computer  Interaction  as 
typically  a  problem-solving  process,  then  it  is  to  be  expected  that 
individual  differences  among  computer  users  along  various  cognitive 
style  dimensicns  should  influence  the  course  of  such  interaction. 

Furthermore,  it  is  possible  that  characteristics  of  the 
human/computer  interface  design  will  interact  with  individual 
differences  in  cognitive  style.  Thun,  the  characteristics  of  an 
interface  designed  for  a  problem-solver  located  at  one  point  on  a 
particular  dimensiai  of  cognitive  style  might  not  be  appropriate 
for  use  by  a  problem-solver  located  at  aj^lOther  point  on  the  same 
cognitive  dimension. 

UrJfortunately,  although  the  literature  contains  many  examples 
of  how  differences  in  background,  training,  and  specialized  exper¬ 
tise  interact  with  features  of  a  hum2m/coniputer  interface,  they 
currently  do  not  shed  nuch  light  on  questions  of  how  more  fundamen¬ 
tal,  inherent  individual  difference  dimensions  of  cognitive 
operatiem  might  influence  inbjrface  design.  What  cognitive  dimen¬ 
sions,  beyond  experience,  are  really  important  to  humaxv/coqputer 
interacticxi?  Aside  from  ttie  classification  of  users  into  "expert" 
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and  "novice"  categories,  is  a  given  interface  design  equally  good 
in  supporting  the  problem-solving  activity  of  any  particular 
person? 

DgnBkL 

The  principal  focus  of  this  research  project,  therefore,  is 
the  retrieval  of  Information  from  a  conputerized  database. 

t 

Database  retrieval  was  selected  for  several  reascffis.  First, 
this  is  a  very  coninon  form  of  conputer  use.  Second,  the  intrinsic 
problem-solving  aspects  of  search  tasks  can  be  seen  quite  clearly. 
Third,  it  is  easy  to  provide  a  realistic  probleir.-solving  task  to 
experiment  participants  to  maintain  both  the  external  validity  of 
tt^ie  research  as  well  as  subject  motivation  and  interest. 

Def  inition  of  Probl!» 

There  are  many  current  definitions  of  "problem-solving."  The 
primary  difficulty  faced  in  develr^ing  an  adequate  definition  is  to 
distinguish  problem-solving  from  conscious  thought  in  general. 
Problem-solving  can  be  viewed  so  broadly  that  it  is  almost  co¬ 
extensive  with  the  term  "thirking."  Therefore,  the  term,  problem¬ 
solving,  potentially  loses  theoretical  and  practical  utility. 
Problem-solving  behavior  exists  within  the  context  of  a  "problem 
situaticMi."  Problem-solving  liehavior  is  an  activity  with  the  goal 
of  eliminating  or  reducing  the  problem  situation  in  which  it 
occurs. 

The  conception  of  a  problem  situation  offered  by  Bourne  et. 
al,  (1971)  involves  three  coir^xsients: 

1.  A  person  is  trying  l.o  attain  some  goal  or  to  change  his 
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present  circumstances  to  some  speclfiably  different 
situation. 

2.  Initial  attenpts  have  failed  to  acconplish  this  end. 

3.  Two  or  more  alternative  courses  of  action  are  possible. 

The  second  condition  listed  above  is  designed  to  ensure  that 

the  situaticxi  is  not  routine^  that  is,  the  problem-solver  has  not 
previously  learned  some  method  that  is  immediately  perceived  as 
leading  to  the  desired  goal  state.  However,  the  present  author 
prefers  to  allow  that  no  overt  failure  need  have  occurred  for  a 
problem  situation  to  exist;  the  problem-solver  may  have  thought 
about  and  rejected  many  alternative  problem  solutions  without 
actually  attenpting  to  carry  out  any  of  those.  critical  point 
is  that  the  person  not  perceive  an  immediate,  routine  solution 
method.  This  follows  the  view  of  problem  situations  offered  by 
somii  other  investigators  (e.g.,  Sackman,  1981). 

Thus,  the  working  definition  of  a  problem  situation  that  will 
be  adopted  for  this  report  has  the  following  conponents: 

1.  A  person  is  trying  to  attain  some  goal  or  to  change 
present  circumstances  into  some  specifically  different 
situation. 

2.  The  person  is  not  initially  aware  of  a  course  of  action 
that  will  lead  to  the  desir^  goal. 

3.  Two  or  more  alternative  courses  of  action  are  perceived  to 
exist  by  the  problem-solver. 

XSPJtiSgtlTO  of  ProblMh-Solvina  ngfiniHon  for  nimm/rmpiter 

Interaction — The  ultimate  goal  of  this  research  program  is  to 
understand  and  eliminate  sources  of  difficulty  in  interactions 
between  people  and  coirputers.  These  interactions  are  considered  in 
terms  of  problem-solving  behavior.  However,  since  prcblem  situa¬ 
tions  exist  only  at  certain  times  (as  defined  in  the  previous 
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section — generally  when  the  human  is  uncertain  about  what  to  do 
next),  not  all  aspects  of  the  interaction  process  will  be  relevant 
to  this  report. 

For  example,  a  human/coirputer  interface  may  be  difficult  to 
use  because  the  display  is  difficult  to  see  or  because  a  "reset" 
key  is  placed  on  a  poor  location  on  a  keyboard  and,  therefore, 
often  hit  by  accident.  These  ergonomic  deficiencies  do  not 
generally  result  in  increased  uncertainty  for  the  human  and  there¬ 
fore,  do  not  fall  into  the  domain  of  this  research  program. 

On  the  other  hand,  the  format  in  which  information  is 
presented  to  a  user  may  strongly  affect  the  way  that  informaticxi  is 
used  and  the  effectiveness  with  which  it  can  reduce  or  create 
problem  situations.  For  example,  a  graphic  presentati(xi  format  may 
reduce  problem  uncertainty  much  more  effectively  for  some  indivi¬ 
duals  than  would  textual  presentaticxi  of  the  same  information. 

Definitior^  of  Individual  Differenoes 

For  the  purposes  of  this  report,  the  term  individual 
difference  is  taken  to  signify  an  enduring,  relatively  stable 
characteristic  of  a  person  that  has  a  broad  influence  upon  their 
behavior  and  that  exhibits  variation  from  person  to  person. 

Generally,  the  individual  difference  dimensicxis  of  concern  in 
this  report  will  refer  to,  or  be  correlated  with,  psychological/ 
cognitive  characteristics.  Thus,  for  example,  physiological 
characteristics  such  as  blood  pressure  are  not  relevant  individual 
difference  dimensions. 

SinuLlarly,  specific  training  or  experience  is  not  a  relevant 
individual  difference  here  because: 
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This  characteristic  can  be  easily  changed^  i.e.r  it  is  not 
enduring  and  stable. 

This  feature  is  generally  specific  to  a  limited  range  of 
situations. 

The  influ&ice  of  some  basic  individual  differences  upon  prob¬ 
lem-solving  behavior  will  briefly  be  considered  here.  A  detailed 
review  of  this  issue  and  dimensions  of  cognitive  style  was  presen¬ 
ted  in  prior  reports  (ref.  Ambardar,  1983,  1984,  Contract  4  MDA 
903-82-C-0157) . 
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OOQNITIVB  Sm£ 

Background  Oonoeminq  CQqnitiy&  Stvlft 

Definition  &£.  CognitlY-S  term  cognitive  style  has 

been  defined  as  the  characteristic  ways  in  which  individuals 
conceptually  organize  or  structure  the  envlronnent.  Heurvey  (1963) 
descril;es  cognitive  style  as  the  manner  in  v^ich  individuals  filter 
and  process  information  so  their  «:ivironnent  assumes  psychological 
meaning.  As  such»  cognitive  style  represents  a  mediating  structure 
that  modifies  the  relationship  between  stimulus  and  response. 
Similar lyr  Messick  (1976)  defined  cognitive  style  in  terms  of 
consistent  patterns  of  organizing  emd  processing  information. 
Zajonc  (1968)  has  enphasized  this  mediating  role  of  cognitive 
structure.  Coop  and  Sigel  (1971)  used  cognitive  style  "...to 
denote  consistencies  in  individual  modes  of  (cognitive)  functioning 
in  a  variety  of  behavior  situations.”  It  should  be  noted  that  in 
tnis  original  definiticxi,  cognitive  style  is  equated  with  behavior 
rather  than  mediating  processes.  (Itie  present  author  has  inserted 
tne  word  cognitive  into  their  phrase.) 

It  is  clear  that  there  are  three  connecting  elements  in  all 

these  definitions  of  cognitive  style: 

First,  cognitive  style  cuts  across  many  situations  to 
affect  a  broad  range  of  behavior. 

Second,  cognitive  styles  are  relatively  stable  and 
enduring  traits. 

Finally,  the  definitions  all  emphasize  the  structure, 
rather  than  the  content  of  thought  (e.g.,  Suedfeld,  1971). 
Structure  refers  to  how  cognition  is  organized;  content 
refers  to  what  knowledge  or  information  is  available. 

Behavioral  consistency  is  viewed  as  the  result  of  this 
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enduring  structure  rather  than  the  changing  knowledge  base. 
Therefore,  characteristics  of  a  human/coirputer  interface  matched 
with  these  structural  characteristics  are  likely  to  have  a  longer 
lasting  influence  on  performance  them  designs  tailored  to  the 
knowledge  base  alone. 

Bis.Wi4saI  Bapkgrwpa.  ssl  Cognitiae  giai^Aithough  the  first 
usage  of  the  term  cognitive  style  can  be  credited  to  Klein  (1951) 
who  described  cognitive  style  as  a  "perceptual  attitude,"  the 
concept  of  individual  modes  of  cognition  can  be  traced  to  earlier 
investigators. 

This  work  primarily  involved  the  study  of  personality  types 

(e.g.,  Nessmer,  1903;  Meuman,  1907)  emd  the  most  frequently  used 

classification  instrument  was  probably  the  Roschach  test  (Roschach, 

1921).  Vernon  (1973)  provides  a  thorough  review  of  personality- 

based  cognitive  classificaticxi. 

The  emphasis  on  personality  types  shifted  with  subsequent 

researchers  to  an  emphasis  on  perception  (Klein,  1970;  Smith  and 

Klein,  1953;  Gardner,  1953;  Gardner  et.  al.,  1959,  1962,  1968). 

Klein  used  the  term  perceptual  attitude  which  he  described  as: 

"...a  genotypic  principle  of  control,  with  no  ties  to  specific 
content  ai^  no  relation  to  particular  conflicts  or  stresses 
and  having  counterparts  in  all  forms  of  cognitive  behavior." 
(p.  134) 

The  term  control  was  used  to  indicate  a  processing  mode  t^ch 
was  applied  to  incoming  perceptual  information.  Within  the  context 
of  perception,  particular  emphasis  was  given  to  the  control 
processes  (now,  cognitive  styles)  referred  to  as  leveling  versus 
sharpening,  field  articulation,  tolerance  for  ambiguous  stimulus 
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configurations;  focusing  versus  scanning^  and  field  dependence/ 
i.'idependence. 

Bieri  et.  al.  (1966}  usud  the  term  cognitive  structure  to 
differentiate  styles  of  processing  perceptual  information.  For 
exairple,  they  found  that  people  typically  utilized  different  num¬ 
bers  of  dintensions  in  classify?  -g  perceptual  objects.  This 
coaracteristic  is  currently  referred  to  as  a  dimension  of  cognitive 
conplexity  versus  sinplicity. 

Because  of  this  perceptual  foundation,  many  of  the  most  well- 
known  tests  of  cognitive  style  (e.g.,  the  "Rod  and  Frame  Test," 
Witkin,  1953)  are  clearly  perceptual  in  nature. 

However,  it  was  gradually  recognized  that  the  concept  of 
cognitive  style  could  be  extended  to  more  abstract  levels  of  infor¬ 
mation  processing.  Extensive  evidence  has  accumulated  that 
cognitive  styles  identified  with  perception  are  also  manifested 
w:ien  a  person  deals  with  symbolic  representations  as  in  thinking 
a]id  problem-solving.  For  example,  individuals  who  experience  dif¬ 
ficulty  in  separating  a  perceived  item  from  its  environment  also 
experience  difficulty  with  the  class  or  problems  whose  solution 
d<2pends  on  taking  a  particular  item  out  of  the  context  in  which  it 
appears  and  restructuring  the  problem  situation  so  that  the  item 
can  be  utilized  in  a  different  context. 

Thus,  Kagan  et.  al.  (1963,  1964)  using  a  object-sorting  test, 
found  that  there  are  qualitative  differences  among  individuals  in 
their  style  of  conceptualization.  It  was  observed  that  subjects 
could  be  classified  according  to  which  of  three  common  sorting 
rules  they  applied: 

First,  sorting  by  analytic-descriptive  resemblance. 
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Second,  sorting  by  functioned  association. 

Third,  sorting  by  inferential-categorical  generalizations. 

This  trend  toward  a  more  abstract  interpretation  of  cognitive 
style  was  also  followed  by  Broverman  (1960,  1964)  v4x>  ccMisiderei 
cognitive  style  to  be  a  "relationship  between  abilities  within 
individuals."  two  main  dimensions  which  Broverman  developed 
were  conceptual  versus  perceptual-motor  and  strong  versus  weaUc 
automat i zat ion . 

The  movement  from  a  perceptual  to  an  abstract,  conceptual 
interpretatic»  of  cognitive  style  can  be  seen  perhaps  most  clearly 
ill  the  work  of  Witkin  and  his  associated  group  who  have;  developed 
tne  cognitive  style  dimension  of  field  dependence/independence. 
Ociginally,  this  dimension  referred  to  the  relative  senisitivity  of 
ai  observer  to  the  effects  of  surrounding  context  on  the  perception 
o5  visual  objects.  For  example,  in  the  "rod  and  frame"  test,  an 
oliserver  is  asked  to  judge  v^ther  a  rod,  surrounded  by  a  separate 
sijuare  frame,  is  vertical  or  not.  This  judgment  is  found  to  depend 
upon  the  orientation  of  the  frame.  People  are  differentiated  on 
the  basis  of  the  degree  of  influ&ice  of  the  frame  on  their  judgment 
of  rod-verticality. 

It  has  been  increasingly  clear,  however,  that  field 
independence/dependence  con  be  interpreted  more  generally  to 
reflect  the  relative  independence  of  processing  which  an  individual 
cein  achieve  in  dealing  with  related  pieces  of  informeition.  For 
exanple,  field  dependent  individuals  are  thought  to  be  more 
influenced  by  the  local  context  (e.g.,  the  preceding  statements)  in 
which  an  item  of  information  is  embedded,  than  are  field 
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independent  individuals. 

It  is  this  interpretation  of  cognitive  style  as  a  determinant 
of  note  conplex,  abstract  inodes  of  cogniti(xi  that  makes  its  study 
relevant  to  the  context  of  human/computer  interaction.  For 
exanpler  field  dependent  individuals  may  be  more  influenced  by  tlie 
context  in  which  a  particular  menu  choice  appears  than  are  field 
independent  individuals. 

Field  Deoendenoe/lndependenoe 

The  cognitive  style  dimensicxi  of  Field  Dependence/Independence 
is  probably  the  one  which  has  received  the  most  study  (well  over 
300  studies  of  this  dimension  are  reported  in  the  literature!). 
Tne  most  extensive  review  of  this  dimension  relative  to  probler.r- 
solving  and  learning  is  the  wie  provided  by  Goodenough  (1976).  In 
general,  this  dimensicxi  has  been  hypothesized  to  affect  problen- 
solving  behavior  through  four  mechanisms: 

1.  Effects  on  decisiOT-making 

2.  Effects  on  information  selection  and  utilization 

3.  Effects  CXI  short-term  memory 

4.  Effects  on  motivation  and  scx;ial/situational  variables 

Effects  on  Decision-ftekina 

There  is  some  evid^e  indicative  of  a  relationship  between 
cognitive  style  and  decision-making,  sometimes  referred  to  as 
"information  management.”  Benbasat  and  Taylor  (1982)  in  a  recent 
review  indicated  that  several  dimensions  of  cognitive  style  are 
related  to  the  decisirxi-making  process.  This  research  has  a  direct 
bearing  on  the  research  program  on  information  retrieval  and 
humarv'ccxiputer  interaction.  Most  of  the  research  work  cxxiducted  in 
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this  area  involving  cognitive  style,  has  been  in  the  dinension  of 
field  independent ;e/dependence. 

Bariff  and  Lusk  (1977)  conducted  eui  investigation  into 
connunity  nursing  service  staff.  Otie  subjects  participated  in 
the  experiment  constituted  the  organization's  decision  network. 
The  subjects  were  presented  the  same  information  content  in  four 
different  formats.  The  formats  varied  in  the  conplexlty  level,  the 
tabular  raw  data  oeing  the  least  complex.  The  ogive  report  was  the 
most  complex.  The  percentage  and  histogram  were  ranked  as  two  and 
three  on  the  conplexity  level  scale.  Tl>e  results  of  the  investiga¬ 
tion  revealed  that  the  field  dependent  subjects  preferred  the  least 
complex  data  foimat  that  is  tabular  raw  data.  This  finding  is 
consistent  with  the  low  analytical  and  low-differentiation  psycho¬ 
logical  profile  which  is  based  on  Witkins  theoretical  framework 
(1974). 

Benbasat  ani  Dextc:  (1979)  conducted  a  similar  investigation 
into  accounting  students ,  professors  and  professional  accountants. 
The  dependent  variables  in  the  Benbasat  and  Dexter  study  were 
profit  performance,  decision  time  and  the  amount  of  information 
utilized  to  arrive  at  a  particular  decision. 

The  profit  performance  was  evaluated  in  terms  of  the  amount  of 
sales  revenue  af:er  deducting  producticxn  costs.  The  time  variable 
was  measured  in  terms  of  the  amount  of  time  a  subject  spent  in 
acquiring  infonretion  and  tlte  final  decisiem-making.  ^Hie  amount  of 
information  utilized  in  making  the  decision  was  based  on  the  nunber 
of  reports  sought  and  fine  nunber  of  historical  days  of  data  asked 
for,  per  request.  Forty-eight  subjects  participated  in  the 
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investigation.  Each  subject  acted  as  an  inventory/production 
manager  of  a  hypothetical  firm  which  was  simulated  by  a  coirputer 
program.  The  subject's  task  was  to  obtain  the  inforntation  and  to 
make  an  appropriate  decislor .  The  results  of  the  investigation 
revealed  that  the  high  analytical  subjects  showed  higher  profit 
than  the  low  analytical  subjticts.  high  analytical  types  took 
comparatively  less  time  to  meke  a  decision  titan  the  low  analytical 
types.  The  low  analytical  iidividuals  asked  for  more  struc^red 
aggregate  reports  than  the  high  enalytical  individuals.  The  high 
analytical  subjects  asked  for  a  greater  nunber  of  days  of  histori¬ 
cal  data  per  request  than  the  low  analytical  subjects.  The  results 
of  the  Benbasat  and  Dexter  study  are  consistent  with  the  findings 
of  Huysmans  1970;  Mock  et.  al.#  1972;  Benbasat  and  Schroeder,  1977; 
Vasarhelyi,  1977;  Luck,  1973;  Doktor  and  Hamj.lton,  1973. 

In  general,  the  findings  of  researchers  mentioned  in  the 
preceding  paragraph  can  broadly  be  premised  to  hold  that  the  low 
analytical  or  field  dependent  individuals  tend  to  use  hypothesis 
testing,  feedback,  and  trial  and  error  approaches;  whereas,  the 
high  analytical/field  independ^t  individuals  tend  to  epproach  a 
problem  in  a  planned  manner  vhich  generally  leads  to  the  solution 
of  the  problem.  Sinply  put,  the  field  independent  subjects  take 
time  to  think  the  problem  out  before  they  start  on  the  solution; 
whereas  field  dependent  subjects  use  the  trial  and  error  method 
without  a  pre-planned  approach. 

Based  CXI  the  consistent  results  of  the;  relation  between  field 
independent/dependent  dimension  of  cognitive  style  and  decision¬ 
makers,  Benbasat  and  Dexter  (1982)  cxxiducted  another  investigation 
in  which  subjects  were  furnished  with  decision  support  aids.  It 
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was  based  on  the  premise  that  field  dependent  individuals  will 
benei'it  from  the  support  aids  due  to  their  natural  style  of  being 
conti^xt-dependent.  Forty-eight  undergraduate  and  graduate  students 
participated  in  the  study.  The  si^jects  were  classified  Into  high 
analytical/field  independent  and  low  analytical/  field  d^ndent  on 
the  t)asis  of  Kitkln's  GEFT  score.  Die  groups  were  further  divided 
into  a  decision  aid  group  and  a  no  decision  aid  group.  The  deci¬ 
sion  aid  group  subjects  were  furnished  with  decision  aids  to  assist 
them  with  the  decision-making  process.  Ihe  no  decision  aid  group 
did  not  receive  any  decision  aid  for  the  solution  of  the  jt^roblem. 
The  results  of  the  investigation  revealed  that  the  low  analytical 
Lndi>'idual's  perfonnance  inproved  significantly  withi  the  decision 
aids.  The  high  analytical  subject's  performance  also  increased 
with  decision  aids  but  substantially  at  a  lower  level.  The 
perfcrmance  of  the  high  analytical  iiidividual  improved  with  deci¬ 
sion  aidsr  but  there  was  em  increase  in  their  decision  time.  The 
decis  ion  time  of  the  low  analytical  group  did  not  increase  relative 
to  the  low  analytical  group  without  decision  aids.  The  results 
suppc  rt  the  position  that  an  individual's  cognitive  style  plays  a 
significant  role  in  the  decisicxi-making  process  and  that  decision 
support  aids  do  assist  the  low  esialytical  individuals  in  decision- 
makir  g.  It  is  inportantr  however,  that  the  conplexity  of  decision 
aids  and  the  nunber  of  decision  support  aids  that  a  low  analytical 
individual  may  utilize,  be  consistent  with  his  cognitive  style; 
becaise  if  the  cxxiplexity  of  either  of  the  tasks  is  beyoni  what  is 
optinum  for  him,  the  performance  may  deteriorate. 
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Sgfista  sa  HtfoaaUflti  fislggfeiflp  ana  gtiAjliiafalML 

Field  Dependence/Independence  was  originally  conceived  as  a 
dimension  of  distinction  of  information  selection  from  a  perceptual 
field  in  v^ch  the  information  was  enb&3ded. 

In  the  context  of  problem-solving,  this  theoretical  position 
has  been  tested  primarily  with  three  types  of  problem  tasks:  cxxi- 

cept  attainment  tasks;  sorting  tasks;  and  decision-making.  In  all 

{ 

these  types  of  tasks,  subjects  must  selectively  attend  to  specific 
features  of  presented  stimuli  to  "solve”  the  problem  task. 

Concept-Attainment  Problens 

Davis  and  Fremk  (1979),  and  Davis  (1975),  have  extensively 
studied  performance  differences  or  Field  Dependent  (FD)  and  Field 
Independent  (FI)  people  on  concept  attainment  problems.  In  these 
problens,  people  are  presented  with  a  series  of  multi-dimensional 
stinuli  (e.g.,  stirivli  may  differ  in  dimensions  of  color  or  form). 
Typically,  at  each  stimulus  presentation,  the  subject  must 
determine  what  "ccncept"  is  represented  by  the  stimulus  (e.g.,  the 
concept  of  "squareness")  and  classify  the  stimulus  accordingly. 
The  subject's  classification  is  confirmed  or  disconfirmed  by  the 
experimenter  and  successive  stimuli  are  presented  until  the  subject 
achieves  a  criterion  level  of  classification  accuracy.  Variants  of 
this  task  involve  Boolean  combinations  cf  stimulus  dimensions  to 
generate  complex  concepts  (e.g.,  "green  squares"). 

Davis  (1975)  required  high  school  students  to  solve  both 
s  ngle  and  ccxrpound-dimensional  concept  attainment  problems.  Sub¬ 
jects  were  classified  as  FI  or  FD  on  the  basis  of  the  Hidden 
Figures  Test  (French,  Ekstroro,  and  Price,  1963).  Stimulus 
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dlioensionu  of  color  snd  form  if«ere  used.  Results  of  this  study 
showed  that  FI  subjects  performed  better  than  FD  subjects  on  the 
coiipound-cue  problems  only.  No  significant  differences  were  found 
between  subject  populations  on  the  single-^e  problems. 

This  advantage  for  FI  subjects  has  been  reported  in  a  wide 
range  of  studies  (e.g.#  Davis  arid  Rlausmelerr  1970;  Dickstein, 
1968;  Grippin  and  Ohnmacht,  1972;  CXinnacht,  1966)  and  appears  to  be 
one  of  the  more  robust  results  in  this  area.  The  study  of  Davis 
and  Klausneier  extended  this  general  finding  by  showing  that  the  FI 
advantacie  was  maintained  in  "conditional”  concept  attainment  tasks 
as  well.  In  such  tasks,  the  classification  significance  of  a 
stimulus  dimension  depends  upon  the  context  (i.e.,  values  of  the 
ot%r  dimensions)  in  v^ch  it  occurs.  situation  probably  has 
particular  validity  for  flexible  database  search  tasks  idiere,  for 
exsnple,  the  meaning  of  a  particular  keyword  or  search  comnand  may 
depend  upon  the  context  in  which  it  is  given. 

Davis  and  Kiausmeier  (197C)  hypothesized  that  FI  and  FD  sub¬ 
jects  might  differ  in  hypothesis  testing  efficiency  rather  than 
hypothesis  formation  ability  in  concept  attainment  problems.  This 
hypothesis  was  tested  in  a  study  of  436  college  students  (Davis  and 
Hcueisen,  1976).  Stimuli  consisted  of  letters  varying  on  four 
dimensions;  color,  size,  letter,  and  position.  Overall,  PI  sub¬ 
jects  performed  better  than  FD  subjects  (74%  vs.  61%  correct).  The 
specific  hypothesis  under  test  was  confirmed;  FI  subjects  were  more 
efficient  at  testing  concept  hypothesis  although  FD  subjects 
appeared  to  generate  an  equally  extensive  set  of  potential  hypothe¬ 
sis.  Of  some  peripheral  interest  is  the  finding  that  FD  and  FI 
subjects  differed  in  the  dimensions  vAiich  were  preferentially  used 
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to  generate  hypotlteses.  FI  subjects  preferred  the  color  dimension 
vhile  FD  subjects  utilised  the  size  diinensicn  more  freqpently  than 
FI  subjects* 

Shapson  (1977)  further  examined  hypothesis  testing  as 
influenced  by  Fl/FD  cognitive  styles  in  concept  attainment  prob¬ 
lems.  While  ShaipBon  utilised  children  as  subjects  (undoubtedly^  a 
different  popkitlation  than  current  computer  database  users)#  his 
results  are  important  because  they  suggest  that  underlying 
performance  differences  can  be  reduced  by  suitable  task  structuring 
to  natch  the  needs  of  particular  cognitive  styles. 

Shapson  (1977)  conducted  two  studies  with  stimuli  varying 
along  four  dimensions:  size#  color#  letter  (fomO#  and  position. 
Subjects  were  clussified  as  FI  or  ED  wiUi  the  Children's  Enbedded 
Figures  Test  (CEFT#  Karp  and  Konstadt#  1963).  Shapson  utilized  a 
tasting  method  t^ich  produced  a  more  detailed  picture  of  the  infor~ 
matiun  processing  activities  involved  in  hypothesis  testing  during 
the  concept  attainment  problem-solving  task.  This  methodology 
a;pl;ed  to  the  results  of  his  first  experiment  revealing  that  FD 
6jbj(cts  did  not  process  information  efficiently  during  hypothesis 
testing  and  these  deficiencies  were  revealed  in  information  coding# 
recoling#  and  retention.  FD  subjects  seemed  less  able  to  focus 
upon  single  stimulus  dimensions  while  FI  subjects  generally  utl*> 
3ize]  an  efficient  "perfect  focusing”  strategy.  (With  this 
stra  egy#  the  subject  chooses  one  stimulus  dimension  at  a  time# 
respinding  according  to  this  dimension  exclusively  until  all 
hypo  heses  related  to  this  dimension  Itave  been  diBconficmed#  and 
only  then  switching  to  another  dimension  or  more  complex— e.g.# 
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conpound— strategy . ) 

Of  further  Interest  are  results  of  Shapson's  (1977)  second 
experiment.  In  thisr  various  "aiding"  manipulations  were  evaluated 
in  an  attenpt  to  minimize  the  observed  FD  performance  deficit,  ivo 
types  of  aid  were  found  to  be  effective.  !ttte  first  involved  a  task 
aid  to  iirprove  retention  of  information  previously  gathered 
concerning  hypotheses  previously  entertained.  Diese  were  found  to 

I 

be  of  some,  but  limited  benefit.  It  was  also  found  that  the  defi~ 
cit  could  be  greatly  reduced  by  disenbedding  stimulus  dimensions 
and  presenting  them  separately.  Thus,  instead  of  presenting  a 
large,  red  letter  H,  the  three  attributes  were  ccnveyed  by  indepen¬ 
dent  cues  (e.g.,  a  red  color  patch,  a  black  letter  B,  etc.). 
Shapson  stated: 

Experiment  2  demonstrated  that  presenting  stimulus  materials 
in  accordance  with  the  cognitive  style  characteristics  of  FD 
children  is  a  viable  way  of  enhancing  their  information 
processing  (1977,  p.  462). 

This  finding  may  have  great  relevance  to  some  aspects  of 
humajv'conputer  interface  design  since  it  suggests  that  interfaces 
could  incorporate  aids  that  reduce  problem-solving  deficiencies. 
For  exanple,  FD  subjects  may  do  better  with  a  sequence  of  several 
independent  searches  or  specific  commands  than  with  a  powerful 
c(xipound  search  or  a  multi-function  ccximand. 

Nebelkopf  and  Dreyer  (1973)  provide  additional  support  for 
strong  effects  of  FD/FI  upon  concept  attainment  problem-solving. 
Nebelkopf  and  Dreyer  identified  two  modes  of  concept  attainment 
during  the  problem-solving  process:  incremental  and  mediational. 
These  inodes  can  be  identified  by  their  characteristic  learning 
curves.  The  incremental  mode  produces  a  smoothly  increasing  curve 
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(hypothesized  by  Nebelkopf  and  Dreyer  to  reflect  classical  learning 
processes  of  correct  response  strengths  gradually  building  and 
incorrect  response  strengths  gr2tdually  diminishing  as  a  result  of 
reinforcement  pairings)  vriiile  the  mediational  sole  produces  a  dis- 
junctive^  step-function.  iMs  is  hypothesized  to  reflect  a  process 
wherdDy  a  correct  mediator  (i.e.»  an  hypothesis  concerning  a  stimu¬ 
lus  dimension)  is  selected,  tested,  and  immediately  disconfirmed  or 

t 

permanently  retained.  Since  the  mediational  mode  involves  testing 
independent  hypotheses  concerning  relevant  stinulus  dimensions,  it 
might  also  be  referred  to  as  an  hypothesis-testing  mode. 

Nebelkopf  and  Dreyer  rep:>rted  that  FI  subjects  were  generally 
characterized  by  mediational  problem-solving  modes  while  the 
incremental  mode  predominated  among  FD  subjects.  Furthermore,  the 
problem-solving  performance  of  FI  subjects  was  characterized  by  a 
lack  of  statistical  dependence  across  successive  trials  (i,e.,  when 
a  stimulus  dimension  was  disconfirmed,  another  was  selected 
independently) . 

Nebelkopf  and  Dreyer  suggested  that  FD  people  are  not  able  to 
pick  out  the  significant  dimensions  of  a  concept,  or  problem,  due 
to  their  "global*  style  (i.e.,  inal:>ility  to  separate  a  stimulus 
dimensicxi  from  the  context  in  vdiich  it  is  enbedded),  and  therefore 
are  unable  to  form  an  effective  hypothesis  concerning  individual 
dimensions.  Nebelkopf  euid  Dreyer  also  suggested  that,  while  FD 
individuals  might  be  deficient  in  mediational  node  problem-solving, 
FI  people  should  be  able  to  use  either  incremental  or  mediational 
modes,  however,  FI  people  choose  hypothesis  testing  (i.e.,  the 
mediational  mode)  since  it  is  consistent  with  their  previous 
experience. 
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Goodenough  (1976)  presents  data  bearing  on  two  general 

features  of  the  FD/Fl  distinctlcn.  The  first  feature  distinguishes 

between  "participant”  and  "observer"  roles  in  probleie-solving  and 

learning.  Goodenough  describes  these  inodes  as  follows: 

One  <^roach  has  been  variously  described  as  passive,  attrac¬ 
tive,  or  iconic.  The  learner  has  a  spectator  role.  In 
contrast,  learning  may  proceed  by  a  process  described  as 
active,  mediated,  or  hypothesis  testing,  with  the  learner 
having  more  of  a  participant  role  (1976,  pp*  676-679). 

1 

Goodenough  (1976)  proposed  that  this  distinction  underlies 
many  of  the  performance  differences  obrerved  in  concept  attainm^it 
problem-solving  between  FD  and  FI  subjects.  For  example,  N^lkopf 
and  Dreyer's  (1973)  findings  of  different  learning  curves 
(continuous  vs.  disc<xitinuou8)  for  FD  vs.  FI  subjects  are  claimed 
to  reflect  this  underlying  active/passive  FI/FD  distinction. 

This  distinction  is  also  claimed  to  be  significant  beyond 
concept  attainment  problem-solving.  For  example,  in  paired 
asso::iate  learning  tasks,  FI  subjects;  are  claimed  to  be  more  active 
organizers  of  presented  verbal  materials  and  more  likely  to  develop 
memory-aiding  idiosyncratic  mnemonic  schemes  (Rosencrans,  1955; 
Witkin  et.  al.,  1962,  1974).  This  effect  may  have  inplications  for 
homarv/conputer  interface  design  as  well,  particularly  in  the  way 
ccnmands  are  abbreviated,  for  exaitple. 

The  second  general  feature  of  the  FI/FD  dimensicn  concerns  the 
role  of  cue  salience.  Goodenough  (1976)  points  out  that  FD  people 
are  generally  found  to  perform  less  well  on  concept  attainment 
problems  than  FI  subjects  and  this  is  particularly  true  of  multi¬ 
dimensional  problems.  Goodenough  points  out  that  FD  people  may  be 
particularly  susceptible  to  cue  salience.  A  highly  salient  cue 
dimension  may  c«^ure  the  attention  of  FD  problem-solvers  to  the 
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exclusion  of  other  relevant#  but  less  salient  dimensions.  Cue 
dimensions  may  be  salient  either  because  of  inherent  perceptual 
factors  (e.g.r  color  may  be  generally  more  salient  than  form)  or 
because  of  past  experience.  Thus#  if  a  problem-solver  has  solved  a 
series  of  problems  using  this  stimulus  dimension  of  size#  poor 
performance  may  occur  when  another  dimension#  say  color#  becomes 
r<!levant  for  solution  of  subsequmt  problems.  In  support  of  this 
h'/pothesis#  it  heis  been  observed  that  FD  people  do  less  well  on 
r<!versal-shift  sequences  of  ccnc^>t  attairanoit  problems  than  do  FI 
individuals  (Nassari  and  Mansfield#  1975;  atfunacht#  1966;  Zawel, 
1'.  69) . 

While  there  are  several  apparent  oxiflicts  among  the  various 
s*:udies  in  this  area#  there  is  good  general  agreement  as  well. 
Regarding  conflict#  for  example#  Nebelkopf  and  Dreyer's  (1973) 
suudies  suggest  that  FD  subjects  are  deficient  in  abstracting 
st.imulus  dimensions  for  testing  (presumably  hypothesis  formatim) 
wliile  other  researchers  have  suggested  that  the  deficiency  arises 
in  hypothesis  testing — presumably  a  process  that  occurs  after  an 
hpothesis  has  been  formed. 

Regarding  agreement#  several  points  are  evidait.  First,  Fl/FD 
consistently  has  been  found  to  Influence  performemce  in  concept 
ai  tainment  problem-solvihg.  These  effects  are  strongest  for  nultl- 
d.  mensional  stinuli.  It  is  also  apparent  that  some  of  the  apparent 
FT'  deficit  in  dealing  with  nulti-dimensional  stinuli  can  be  reduced 
by  separating  or  disenbedding  the  various  dimensions.  Finally#  it 
ai  pears  that  such  diseirbedding  would  not  be  harmful  to  FI  subjects. 
However#  some  caution  is  warremted.  Nebelkopf  emd  Dreyer  (1973) 
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for  exanple<r  did  find  preferential  learning  strategies  among  FI 
subjects. 

It  is  interesting  to  conjecture  how  the  effect  of  disenbedding 
would  interact  with  Garner's  (19(i5)  stimulus  dimension  of 
integrity/separability.  Presumably,  (-ieparable  dimensions  would 
benefit  less  from  the  disenbedding  menipulation  tha.i  would  integral 
dimensions. 

Another  question  that  renains  after  review  of  existing  liters** 
ture  is  the  extent  to  which  these  effects  would  appear  in  the 
context  of  non-visual  (e.g.,  semantic)  tasks.  The  overspanning 
conceptualization  of  PI/FD  would  suggest  that  these  effects  would 
be  found  in  more  aostract  domains  as  well.  These  are  the  domains 
that  would  be  particularly  relevant  to  problem-solving  interactions 
with  a  conputerizcd  database. 

pjffgrentijd,  Effggts. 

One  additicxia  I  finding  concerning  FD/FI  differences  in  concept 
attainment  problens  concerns  the  effects  of  informational  feedback. 
A  nunber  of  studie  j  have  reported  that  performance  deficits  for  FD, 
as  conpared  to  FI  j)roblem-solver8  can  be  traced  to  trials  on  which 
"wrong"  feedback  (i.e.,  the  problem-solver  is  told  that  his 
response  is  wrong)  is  given.  Positive  feedback,  although  often 
less  informative,  seems  more  effective  with  FD  problem-solvers. 

Sorting  yaate 

The  second  important  problem  solving  domain  in  which  FD/PI 
effects  on  information  selection  and  utilization  have  been  studied 
is  sorting.  In  the  sorting  paradigm,  subjects  are  given  a  group  of 
nulti-dimensional  stiiruli  (eittxu.  sequentially  or  all  at  once)  and 
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are  asked  to  sort  the  stinuli  into  smaller  categories. 

Although  sorting  tasks  are  not  generally  characterized  as 
having  a  "right"  or  "wrong"  aiiswer,  the  categorizations  which 
subjects  produce  reflect  upon  two  primary  issues:  first/  what 
dimensions  do  subjects  use  to  form  categories;  and  second#  how 
diverse  are  the  stimuli  within  a  category  (i.e.#  the  extent  of 
stiirulus  generalization). 

I 

Kieron#  O'Connor  and  Blowers  (1980)  provide  a  representative 
study  which  also  points  to  an  underlying  information  processing 
difference  between  FD  and  FI  people  with  possible  relevance  to 
humai\/computer  interaction.  In  this  study#  20  subjects  (mean  age  » 
29)  were  classified  as  FI  or  FD  on  the  basis  of  the  Rod  and  Frame 
Test  (RPT).  Each  subject  then  performed  a  Color/Form  Sorting  Task 
(CFT).  In  this  task#  a  series  of  pictures  differing  in  both  form 
and  color  dimensions  was  presented.  Subjects  classified  each  pio> 
tore  as  belonging  to  one  of  two  categories  (each  represented  by  a 
prototypical  picture).  In  this  study#  it  was  found  that  FI  and  FD 
subjects  consistently  used  different  dimensions  tor  performing  this 
classification.  FI  subjects  preferred  to  use  the  form  dimension 
while  FD  subjects  utilized  the  color  dimension.  Ihis  morphophilia- 
chr(XTophilia  distinctiai  has  been  observed  in  other  sorting  tasks 
as  well  as  concept  attainment  tasks. 

While  interesting  in  itself#  the  more  goieral  interpretation 
of  this  finding  is  of  greater  potential  importance  to  problem¬ 
solving.  Broadbent  (1970)  has  proposed  a  dif  tinction  among  methods 
of  information  selection  (more  specifically#  information 
reduction).  Filtering  referred  to  the  selection  of  input  (i.e.# 
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perceptual)  information  on  the  basis  of  consistent  physical 
dimensions  such  as  color.  RespcM^e  selection^  in  contrast  referred 
to  information  reduction  by  limiting  the  number  of  output  (i.e.f 
respcxise)  categories  used  by  a  subject. 

Alttxxigh  one  might  argue  «dth  Kieron  et.  al.'s  (1980)  conten¬ 
tion  that  use  of  the  form  dimension  represents  a  limitation  of 
response  categories,  there  does  not  seem  to  be  a  coaisistent  trend 
in  ttiis  literature;  FD  subjects  prefer  to  use  filtering  (and  focus 
upon  particular  stinulus  dimensions  accordingly)  while  FI  subjects 
tend  to  use  response  selection,  lliis  effect  has  also  been  reported 
in  the  concept  attainment  literature  as  described  previously. 

This  difference  could  have  an  inpact  on  the  manner  in  which  FI 
and  FT)  subjects  interact  with  a  conputerized  database.  Two  poten¬ 
tial  inpact  areas  are  conniand  syntax  (or  position-consistent  fome 
.>r  menus,  for  example),  and  the  apparent  database  structure.  It 
might  be  hypothesized  that  apparent  structures,  i^ich  can  be  visua¬ 
lized  in  rigid  structures  related  to  physical  dimensions,  might  be 
best  for  FD  subjects.  An  example  of  such  an  apparent  structure 
might  be  a  linear  structure  with  each  record  in  the  database  being 
sequentially  nunbered.  Thus,  the  FD  database  searcher  could  speci¬ 
fy  retrieval  of  records  90-105  for  excMrple.  A  different  apparent 
structure  would  be  one  based,  for  example,  on  keywords.  Here  the 
search  dimensions  (the  set  of  acceptable  keywords)  does  not  lead  to 
a  simple  mental  model  compatible  with  the  stimulus  filtering 
preference  of  FD  subjects. 

Concerning  stimulus  generalization,  sorting  tasks  typically 
have  sb^wn  a  greater  degree  of  stimulus  generalization  for  FD 
people  v^n  sii^le  physical  dimensions  (e.g.,  color)  have  been  used 
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(Goodenough/  1976).  This  finding  also  has  a  counterpart  in 
conditioning  studies  which  also  reveal  steeper  generalization 
gradients  among  FI  individuals  (again^  primarily  for  siiiple 
cal  continua  such  as  brightness)  (Van-Veen/  et.  al.,  1973). 

The  effects  of  Field  Dependence/ Independence  upon  problem¬ 
solving  via  nemory  have  generally  been  investigated  in  the  context 
of  learning  tasks.  Although  this  includes  studies  of  inprovement 
on  successive  concept  attainment  problems^  paired  associate 
learning  tasks  and  other  non-problemSf  paired  associate  learning 
tasks  and  other  non-problem  solving  paradigms  have  also  been  used 
and  must  be  considered.  Clearly#  differential  learning  processes 
could  influence  the  interaction  between  a  person  emd  a  computer 
system  during  a  problem  solving  scenario,  and  this  effect  would  be 
magnified  for  inexperienced  users. 

Data  suggest  that  differences  in  memory  "efficiency" 
distinguish  FI  and  FD  subjects  in  concept  attainment  problem¬ 
solving.  In  particular,  it  has  been  suggested  that  FD  subjects  may 
be  less  able  to  recall  hypotheses  ^ich  have  been  tested  and  this 
leads  to  the  FI/FD  performance  differences  described  in  previous 
sections  (e.g.,  Eimas,  1970).  Shapson  (1977)  tested  the  hypothesis 
that  this  type  of  memory  difference  accounted  for  observed  FD/FI 
concept  attainment  performance  differences.  In  his  study,  the 
effect  of  a  memory  2dd  which  placed  -f  and  -  signs  over  previously 
presented  stinuli  was  investigated.  Althougli  tlie  effect  of  memory 
aid  alone  did  not  reacii  statistical  significance,  this  aid  did 
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prove  effective  in  combination  with  other  information  processing 
aids. 

In  additicxi,  other  studies  (e.g.,  Davis  and  Klausmeier,  1900) 
found  that  the  difference  between  FI  and  ED  individuals  in  concept 
attainment  tasks  increased  as  the  nunber  of  potential  hypotheses 
grew,  nemory  hypothesis  seems  to  be  a  memory-based  analog  of 
the  perceptual -based  distinction  upon  which  the  dimension  of  Field 
Dependence/Independence  is  bas^d:  Just  as  FD  individuals  are 
claimed  to  have  more  difficulty  in  distinguishing  one  stimulus 
dimension  from  among  an  eirbedding  context  of  others  in  a  presented 
conplex  stimulus,  so  are  ED  individuals  hypothesized  to  have  more 
difficulty  in  identifying  selected  hypotheses  (i.e.,  those  which 
have  been  previously  tested)  from  the  set  of  all  possible 
hypotheses. 

Outside  the  context  of  concept  attainment  problems  there  is 
some  additional  evidence  for  FI/ED  differences  in  memory.  However, 
the  majority  of  studies  utilizing  traditional  free-recall  paradigms 
have  failed  to  reveal  consistent  differences  (e.g.,  Beischel, 
1973) . 

To  the  extent  that  differences  in  free-recall  memory  tasks 
have  been  found,  they  are  often  claimed  to  be  related  to 
differences  in  category  clusterir  For  exanple,  Neshorer  (1969) 
required  subjects  to  categorize  items  in  a  word  list  prior  to 
learning  them.  A  measure  of  output  clustering  in  the  recall  of  the 
memorized  words  revealed  more  clustering  for  FI  subjects  than  for 
FD  subjects.  However,  despite  these  differences  in  clustering, 
actual  recall  performance  was  similar  for  FI  and  ED  subjects. 
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An  interesting  study  by  Fleming  (1968)  has  potential  i^lica- 
tion  to  human/coirputer  interacticms.  Fleming  exandned  free^recall 
of  word  lists  containing  hierarchically  organized  items.  TVo  con¬ 
ditions  were  conpared.  In  one  conditionr  the  sequence  of  to-be- 
memorized  words  began  with  the  superordinant  category  names# 
followed  by  subordinant  category  menbers.  In  the  second  condition# 
this  order  was  reversed.  It  was  hypothesized  that  FD  people  are 

i 

less  likely  to  supply  their  own  organizations  to  to-be-remenberod 
items  and  thus  would  show  inproved  performance  with  the  superordi- 
nant-first  lists. 

This  result  was  confirmed:  FI  and  FD  subjects  performed 
equally  well  when  organizing  names  occurred  at  the  start  of  the 
word  lists.  However,  FI  performance  was  superior  in  the  reverse 
condition.  This  finding  may  have  inportance  in  such  areas  as  menu 
organization  or  keyword  choices  in  human/conputrjr  interface  design. 
In  general,  the  above  cited  results  suggest  that  FI  individuals 
take  a  more  active  role  in  restructuring  pre&snted  infonnauion  and 
this  sometimes  leads  to  inproved  recall. 

Another  area  which  supports  the  claim  that  FI  individual's 
tendency  toward  more  active  structuring  affects  retention  and 
learning,  is  that  of  interference  studies  in  associative  learning. 
Since  it  is  thought  that  active  organization  of  to-be- remembered 
information  leads  to  Improved  encoding  and  immunity  from  memory 
interference#  FI  and  FD  individuals  should  show  diffeientiawl 
effects  in  interference  paradigms. 

Gollin  and  Baron  (1954)  suggested  that  the  organizing  ability 
of  FI  individuals  would  help  them  keep  original  and  interpolated 
word  lists  distinct  in  a  retroactive  interference  paradigim. 
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Although  they  found  no  difference  between  FI  and  FD  subjects  on 
learning  of  the  original  list,  FI  subjects  were  found  to  be  cigni- 
f leant ly  better  in  subsequent  relearning  of  the  original  list. 

One  of  the  most  direct  tests  of  the  influence  of  FI/PD  upon 
memory  was  conducted  by  Berger  and  Goldberger  (1979).  In  this 
study,  a  variety  of  short-term  memory  tasks  were  administered  to  FI 
and  FD  subject  groups.  In  particular,  the  menory  tasks  differed  in 
the  degree  to  which  they  involved  interference  (e.g.,  long  digit 
span)  or  a  factor  termed  "registration.”  ^se  factor  loaded  tests 
involved  very  short  retention  intervals  and  proactive  inhibition. 
(Tests  which  loaded  the  interference  factor  primarily  involved 
retroactive  interference.)  Results  of  this  study  snowed  that  PI/FD 
differences  appeared  only  on  tasks  involving  retroactive 
interference  with  FI  subjects  producing  better  performance.  Berger 
and  Goldberger  attributed  tnis  to  the  active  organizli>g  processes 
which  FI  subjects  were  mote  likely  to  apply  to  presented,  to-be- 
remembered  items. 

Overall,  the  literature  concerning  the  effects  o£  Field 
Dependence/Independence  upon  memory  (and  consequently  upon  problem¬ 
solving  and  learning)  is  that  these  effects  are  fairly  weak. 
However,  they  also  suggest  that  they  'occur  because  FI  subjects  are 
more  effective  organizers  of  to-be-remenbered  information. 
Furthermore,  to  the  extent  that  thece  effects  occur,  the  FD  dcitri- 
nrent  can  sometimes  be  removed  by  providing  appropriate  memory  edds. 

Effegtgj  SQ  Motivatiai  SociaJ/Situational  Variablea 

It  has  been  hypothesized  that  FD  vs.  FI  performance 
differences  in  a  variety  of  tasks,  including  problem-eolving,  may 
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be  due  to  differences  in  motivation  stemming  from  social/ 
situational  factors.  In  particular  FI  and  ?D  individuals  i^^&r  to 
differ  in  their  attention  to  and  processing  of  social  cues  and 
rewards  such  as  facial  expressions  or  verbal  reinforcement  or 
punishment. 

Hk!  most  dramatic  context  for  these  effects  is  in  incidental 
learning  tasks.  In  these  paradigms  FD  subjects  are  sometimes 
(though  not  with  conplete  consistency)  found  to  do  better  than  PI 
subjects  (e.g.r  Messick  and  Damarin^  1964;  Eagle,  et.  al.,  1969). 
T)iis  finding,  viihich  is  restricted  to  incidental  learning  of  social¬ 
ly  significant  items  (including  words),  is  in  contrast  to  other 
learning  and  memory  studies  which,  as  indicated  above,  generally 
show  superior  performance  from  FI  subjects. 

It  should  be  noted  that  this  FD  advantage  occurs  only  under 
s{)ecial  circumstances.  Eagle  et.  al.,  (1966)  contrasted  memories 
of  FD  and  PI  subjects  for  incidentally-presented  words  under 
several  experimental  conditions.  l!he  incidental ly^-presented  words 
cculd  be  either  socially  relevant  or  not,  and  either  task  relevant 
or  not.  In  this  study,  FI  subjects  produced  better  incidental 
memory  performance  in  all  conditions  except  that  involving  task- 
ii; relevant  socially  relevant  words;  in  this  condition  there  was  no 
difference  between  FI  and  FD  groups.  Jbus,  tite  task-relevancy  as 
well  as  the  social  content  of  Incidental  material  may  be  inportant 
ir,  producing  the  FD  advantages  mentioned  previously. 

Related  to  this  effect  of  socially  significant  Infocmation  is 
a  pattern  of  studies  showing  differences  in  tho  effectiveness  or 
various  types  of  intrinsic  reinforcement  and  feedback  in  learning 
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aiid  problem  solving,  ‘fliese  studies  can  be  sunmarised  as  followst 
in  the  absence  of  external  revrard  or  punishmentf  FI  individuals  are 
generally  superior  in  learning  and  problem  solving  tasks.  Second^ 
I'D  individuals  are  nore  strongly  affected  by  negative  social  rein- 
forceitent  than  are  FI  individuals. 

Bell  (1964)  performed  a  concept  learning  task  in  which  sub¬ 
jects  could  choose  task  versions  leading  tc  either  punishment 
avoidance  te^'ard  negative  or  positive  reinforcement). 

Results  of  this  study  indicated  that  PD  subjects  preferred  the 
punishment  avoids;  nee  condition  vMlc  FI  individuals  preferred  the 
other  condition.  Similarly,  Kextstadt  and  Forman  (1965)  found  that 
FD  performance  ir  a  letter  cancellation  task  declined  more  than  FI 
performance  in  tt  j  presence  of  verbal  criticism. 

This  sensiti  /ity  to  verbal  piinishirent  has  sometimes  been  found 
to  produce  superior  performance  in  FD  as  conpared  to  FI  subjects. 
Ferrell  (1971)  found  that  FD  subjects  learned  an  avoidance  task 
more  rapidly  than  PI  subjects  in  conditions  vdiich  included  verbal 
punishneiit. 

Filial  lyr  it  has  been  found  that  perforrrance  of  ED  individuals 
declined  more  rapidly  than  did  that  of  PI  individuals  when  external 

rewards  were  removed  from  a  task  (e.g.?  Pits,  1979j  Gates,  1971). 

< 

In  general,  these  differential  effects  of  reinforcement  may  have 
some  significance  for  hunaiVconputer  interface  design.  M  exanple 
might  be  in  the  area  of  error  messages. 

pJE  lis2d  Deper^dawe/Independcnoe.  Effects  Overall 

It  is  clear  that  this  dimension  heis  consistent  effects  upon 
problem  solving  performance.  Although  FI  individuals  are  most 
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contnonly  found  to  produce  performance  superior  to  that  of  ro  indi- 
vidualsr  these  differences  can  be  minimized  by  providing  proper 
task  aids  (e.g.,  memory  aids,  cue  disembedding,  etc.)  or  task 
structure.  Also,  FD  individuals  may  shov/  superior  performance  inAten 
socially  relevant  stimuli  are  used  as  informational  feedback  (since 
FD  individuals  attend  to  such  stinuli  to  a  greater  degree  than  FI 
individuals).  Finally,  punishment  avoidance  is  an  effective  moti¬ 
vation  for  FD  indi^'iduals  itfhile  rewzurd  attainment  is  most  effective 
for  FI  individuals. 

Ihe  review  of  literature  relating  individual  cognitive  style 
differences  to  prot  lem- solving  provided  an  intuitive  rationale  for 
the  notion  that  cognitive  style  dimension  might  be  potent  in 
humarv/conputer  int<  ractions.  Such  intuitions  seem,  for  example,  to 
underlie  the  selection  of  ten  cognitive  style  vuiables  by  Andriole 
(1982)  as  worth  studies  in  the  context  of  computerized  decision- 
aiding  systems.  Additionally,  the  results  of  the  literature 
revealed  that  the  vast  preponderance  of  concrete  information 
concerning  effects  of  cognitive  style  upon  traditional  problem¬ 
solving  behavior  is  restricted  to  three  dimensions  of  cognitive 
style;  Field  Inlependent  and  Field  Dependent,  iiipulsive/reflective 
and  breadth  of  categorization.  However,  maximum  research  effort 
has  been  devotisd  to  the  Field  Zndependent/Field  D^)endent  dimen¬ 
sion.  For  this  and  other  reasons  FI  artd  ED  dimension  is  the  focus 
of  this  research  program.  The  other  reasons  included:  a)  the 
strcxngest  documented  track  record  in  terms  of  reliable  effects  of 
problem-solving  performance;  b)  theoretical  foundation  and;  c) 
highly  reliable  and  well  tested  standardized  assessment  and  evalua¬ 
tion  instruments. 
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SBCIION  2 


OBJECTIVES  CP  TBS  RBSBMCH  HKXaWI 

1.  How  do  fundamental#  cognitive  individual  differences 
influence  interface  design? 

2.  What  cognitive  dimension,  beyond  experience,  are  really 
inportant  to  human/ccmputer  interacticn? 

3.  Aside  from  the  classification  of  user's  into  "expert”  and 
"novice"  categories,  is  a  given  interface  design  equally 
good  in  supporting  the  problem-solving  activity  of  any 
particular  person? 

The  primary  goal  of  the  present  research  is  to  establish  the 
extent  to  v^ich  more  global,  enduring,  and  basic  cognitive  charac¬ 
teristics  of  the  target  user's  nust  be  considered  in  the  design  of 
human/cornputer  interfaces.  Specifically,  the  hypothesis  being 
tested  is  that  individual  differences  in  various  dimensions  of 
user's  co(jnitive  styles  interact  with  features  of  human/cornputer 
intei faces.  Furthermore,  by  taking  these  interactions  into  account 
such  interfaces  can  be  optimized  to  user  populations  of  differing 
cognitive  styles. 

The  project  of  this  nature  is  the  first  attenpt;  therefore,  it 
Wits  feasible  to  first  check  the  validity  of  the  hypothesis  by 
conducting  an  experiment  to  evaluate  the  information  retrieval 
pttrformance  of  subject  groups  differing  strongly  in  Field 
Ir  dependent/Field  Dependent  dimension. 
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ncpEROfoir  I 


Tlie  goal  of  Experiment  I  was  to  quickly  assess  whether  a 
sensitive  design  could  detect  effects  of  Individual  cogn  .tive  style 
differences  upon  a  conplex  database  utilization  task.  Essential ly, 
the  question  asked  was:  Qfi  paoEle.  Viit  SaBgDili.Yfi  gtYlSS 
EeclpjoB  i£L  distiosk  tfava  tAissi  interacting  & 
database  retrie  val  system?  If  the  answer  was  "yes"  the;  next  st^ 
would  be  to  taiget  virtual  interface  studies  to  explore  the  nature 
of  these  effects.  If  "no"  vas  the  answer,  the  source  of  the 
failure  ^ould  be  sought  before  investing  a  large  amount  of 
resources  in  an  ineffective  manner. 

Finally,  Experiment  I  provided  a  test  vehicle  to  <2nsure  that 
all  data  collection,  transfer,  and  analysis  systems  were 
operational. 

METIBCDS  OF  HCCZ2X1BE 

Two  subject  groups  differing  cm  the  cognitive  style  dimension 
of  field  dependenc^independence  were  contrasted.  The  subjects  in 
each  group  were  at  comparable,  novice  levels  of  computer 
experience. 

aibjeeta. 

Subjects  were  recruited  through  advertisements  placed  around 
the  UNI  canpus,  through  newsp^r  ads,  and  through  classroom  soli¬ 
citations.  Subjects  were  first  pre-tested  to  assess  their  loca¬ 
tions  on  the  primary  cognitive  style  dimension,  field 
dependence/independence . 

Assessment  of  field  dependence/independence  was  done  with  a 
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standardized  test,  the  Embedded  Figures  Test.  This  is  a  paper  and 
pencil  test  with  reported  test-retest  validity  coefficients  ranging 
from  .89  -  .92  J^iid  corrected  odd-even  coefficients  ranging  from  .90 
-  .95.  Subjects  were  pre-tested  individually. 

If  qualified  on  the  basis  of  their  scores,  subjects  were 
contacted  by  phone  and  an  appointment  for  tlie  second  experimental 
session  was  made. 

I 

The  entire  testing  session  took  approximately  1/2  hour.  Since 
it  was  desired  to  have  a  relatively  homogeneous  group  with  reapect 
to  cQirputer  experience,  only  subjects  who  described  themselves  as 
having  little  or  ro  specific  conputer  training  or  expertise  were 
used. 


BcMinnent— Bar  dware 

The  primary  conputer  system  consists  of  two  Apple  Il-f 
microccmputers  linKed  by  a  9.6  KB  RS-r;32  coimunication  line.  One 
conputer  is  referred  to  as  the  E-con^uter  (experimenter's  computer) 
and  serves  as  the  experimenter's  con:rol  station  during  experimen¬ 
tal  sessions.  Fron  the  E-eexputer,  the  experinenter  can  interpret 
responses  made  by  the  subject  on  the  S-eexiputer  (subject's  conpu¬ 
ter),  the  second  computer  in  the  system.  The  experimenter,  after 
interpreting  the  subject's  respon&e,  can  interrogate  remote  or 
local  databases  from  the  E-conputei  in  real  tine  and  then  cause  a 
display  to  appear  on  the  S-conputer  in  accordance  with  the  rules  of 
the  virtual  interface  in  effect. 

In  addition  to  this  basic  tandem  computer  system,  an 
additional  disk  controller  was  ut:  lized  so  that  one  of  the  two 
available  system  disk  drives  can  be  used  on  the  S-conputer.  Also, 
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a  high-resolution  text  display  card  has  been  added  to  the  S-oonpu- 
ter  along  with  an  additicnal  16K  of  dynamic  RAM  menory. 


Software 

Experiment  Program  CHAMP.4 

An  existing  personal  finance  program  was  extensively  modified 
for  experimental  use.  The  program  provides  the  user  five  basic 
functionsr  accessible  from  a  main  menu. 

Ihe  functions  ere: 

Adding: 

This  allows  the  user  to  add  new  records  (checksr  depositsr  and 
service  charges)  to  the  database. 

Viewing: 

This  allows  the  user  to  view  any  particular  record.  Two 
record-access  methods  are  provided,  numerical  index  and  key^ 
wiord  search.  The  first  method  allows  the  user  to  think  of  the 
database  as  a  linear  file  of  records.  The  second  method 
allows  the  user  to  structure  the  database  in  more  flexible, 
multidimensional  ways.  Keyword  searches  on  8  fields  (e.g., 
amount,  payee,  data,  special  notes,  type  of  payment,  etc.)  are 
permitted.  This  search  flexibility  is  crucial.  It  was 
hypotliesized  ctvit  FI  users  might  use  different  search  strate¬ 
gies  than  FD  users. 

Changing: 

This  function  allowed  modification  of  records.  It  was  similar 
in  some  respects  to  the  function  in  that  subjects  had  to 
search  for  and  retrieve  a  record  which  they  wish^  to  change. 

Balar^cings 

This  function  provided  a  summary  balance  sheet  whenever 
requested.  Thus,  the  subject  could  keep  track  of  balance 
outstanding,  for  example,  each  time  a  change  was  made  to  a 
record. 

Posting: 

This  function  allowed  the  user  to  change  the  status  of  a 
record  from  "CXitstanding"  to  "Posted."  Note  that  this 
function  was  automated  but  the  same  result  could  be  achieved 
by  using  the  function  to  modify  the  field  of  a  record.  It  was 
hypothesized  that  some  users  might  prefer  and  use  a  small 
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nuirber  of  powerful  comanda  others  might  prefer  a  larger 
set  of  more  specific,  targeted  comnands. 

The  details  pertinent  to  the  operation  of  the  progrtun  and 
other  details  have  been  discussed  in  Part  I,  Part  II  (Aisbardar, 
1983) . 

In  addition  to  these  baisic  functions,  CHAMP.4  maintained  a 
thorough  data  profile.  Times  of  every  display  presentation  and 
every  subject  response  wore  recorded  to  the  nearest  second.  In 
addition,  the  contents  of  every  subject  response  and  of  every 
display  viewed  by  subjects  were  recorded.  The  data  collection 
available  in  CHAMP.4  is  conplete  enough  to  allow  total  reconstruc¬ 
tion  of  the  experimental  session  if  that  is  required. 

Esqperiinental  Tasks  and  Procedures 

Subjects  were  tested  individually  in  single,  three-phase  ses¬ 
sions.  In  Phase  I  the  task  wais  to  learn  to  use  CHAMP.4.  In  Phase 
II  subjects  created  a  database.  In  Phase  III  subjects  were  given  a 
bank  statement  and  told  to  reconcile  their  own  database  to  the  bank 
statement,  locating  and  correcting  any  errors  in  their  own 
database.  Details  of  the  three  phases  are  as  follows: 

la  Phase  1,  a  structured  learning  program  was  provided  for 
subjects.  After  being  given  some  general  familiarization  with  the 
ccnputei:  and  task,  subjects  were  asked  to  carefully  read  and  follow 
the  exanples  in  an  instruction  booklet.  As  they  followed  the 
exercises  in  the  instructions,  subjects  used  all  the  functions 
available  in  the  system  and  saw  all  possible  system  message?  at 
least  once.  They  were  told  that  they  could  ask  questions  to  the 
experimenter  (who  was  present  during  the  sessions).  Subjects 
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averaged  about  1.5  hours  to  learn  the  systeia.  There  were  three 
criteria  to  indicate  the  end  of  the  learning  phase.  Flrstr  after 
properly  conpleting  all  the  instruction  Btep{=;  correctlyr  a  small 
database  would  have  been  created  and  this  database  would  have  a 
specific,  known  balance.  Subjects  had  to  satis^  the  criteria  of 
attaining  this  final  balance.  Second,  subjects  %fere  told  to  tell 
the  experim^tcr  vAien  they  felt  they  were  "fairly  confident*  about 
how  to  use  the  system  and  that  they  felt  they  he»d  learned  the 
system  sufficiently.  Finally,  since  the  experinmter  was  present 
during  the  learning  phase,  the  experimenter  used  his  judgment  to 
continue  the  learning  process  if  there  were  indications  of 
misunderstanding  or  uncertainty. 

Xu  Phase  II.  subjects  were  given  a  printed  list  of  50  items 
which  were  to  be  added  to  the  small  databzuse  which  resulted  from 
Phase  1.  Phase  II  had  two  specific  purposes.  First,  it  provided 
subjects  a  chance  to  use  the  Add  function  and  continue  to  learn 
about  the  system.  Second,  and  more  inportantly,  it  gave  subjects 
familiarity  with  the  financial  system  which  would  form  the  basis  of 
Phase  III.  During  Phase  II,  subjects  Altered  checks  payable  to  the 
same  payees  v^o  would  be  present  in  the  Phase  III  consisted  of  one 
month's  payments,  deposits  and  service  charges. 

Thus,  when  subjects  were  given  the  bank  statement  to  reconcile 
in  Phase  III,  they  had  fairly  clear  knowledge  of  to  whom  checks 
were  made  (therefore,  they  could  use  these  names  In  keyword 
searches^,  for  example),  their  monthly  salaries,  service  charges, 
etc. 

In  Phase  III,  subjects  were  given  a  bank  statement  which 
listed,  in  the  order  or  posting  at  the  bank,  the  amounj^s  of  all 
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deposits#  checks  and  service  char9e8  made  against  the  account. 
Starting  and  ending  balances  tnere  provided.  Check  nunbers  were  NCn* 
included  on  the  statement.  Subjects  were  explicitly  told  that  the 
bank  statement  was  correct.  Hiey  were  to  determine  whether  their 
own  database  balance  agreed  vdth  the  bank  statement.  If  it  did  not 
(and  it  never  didl)  they  vrere  to  utilize  the  CHAMP.4  system  to 
locate  and  correct  all  errors  in  their  database  and  to  achieve  a 
reconcilement  of  the  tvro  balances. 

To  do  this  subjects  had  to  change  the  status  of  unposted  (in 
their  own  database)  checks  and  deposits  to  reflect  their  appearance 
CXI  the  bank  statement.  They  also  had  to  add  service  charges  which 
appeared  on  the  bank  statement.  Finally,  the  database  which  was 
provided  to  subjects  had  a  large  variety  of  errors,  designed  to 
make  the  task  difficult.  This  set  of  errors  included  posting 
errors,  amount  errors  in  both  checks  and  deposits,  spurious  service 
charges,  and  incorrectly  speMed  or  abbreviated  payee  names.  The 
set  of  errors  were  the  same  for  all  subjects. 

The  program  recorded  a  con^lete  picture  of  everything  that 
occurred  during  Phase  II  and  Phase  III.  Unlike  Phase  I,  the 
experimeaiter  was  not  in  the  rame  area  as  the  subject  but  monitored 
the  proceedings  from  an  isolated,  but  nearby,  station. 

vESums 

Training  Phase;  Overly  structured,  stepHay-step  instructions 
were  used  to  guide  subjects  through  the  CHAMP  training  phase. 
Subjects  were  required  to  re»l  the  directions  and  enter  the  correct 
keys  as  and  when  instructed.  Since  the  training  phase  was  highly 
structured,  one  may  expect  similar  performance  from  all  subjects. 


44 


Howevecr  this  was  not  the  case.  Significant  differences  in  time 
and  accuracyr  as  a  function  of  cognitive  style,  were  evident. 

Accuracy  for  the  training  phase  was  measured  by  the  nuiiber  of 
keystrokes  deviating  from  the  instructions.  FI  subjects  used  sig- 
nificantly  less  keystrokes  than  FD  subjects  in  all  five  CHAMP 
functions  (Add,  View,  Change,  Balance,  Post).  The  only  place  for 
individual  choice  of  key  selection  was  in  finding  a  check  in 
changing  mode,  using  either  keyword  (K’-VT)  or  item  number  search 
strategies.  Field  Dependent  subjects  were  split  concerning  search 
patterns  with  8  subjects  using  K-W  search,  7  using  item  number 
search  and  2  using  botli  search  methods  to  find  the  check.  However, 
FI  subjects  showed  a  preference  for  K**W  search,  6  (28%)  used  item 
number  search  and  1  subject  used  both  methods  to  recall  the  checl;. 
Related  to  this,  when  FD  subjects  did  use  K-W  search  to  recall  the 
check,  they  made  significantly  greater  errors  by  recalling  the 
wrong  check  (False  Alarms).  Iliese  results,  although  limited  to  a 
single  search,  suggest  definite  search  preferences  depending  on  an 
individual's  cognitive  style. 

Along  with  using  less  keystrokes,  FI  subjects  used 

significcintly  less  time  during  the  training  phase.  Field  Dependent 

\ 

subjects  took  an  average  of  4039  seconds  to  complete  this  phase 
while  FI  subjects  completed  training  in  2570  seconds,  t (36) ■3.53, 
p».001:  36.4%  faster  than  FD  subjects.  This  speed  differorice  was 

distributed  throughout  all  sections  of  the  training  phase. 

These  results  indicate  that  speed  and  accuracy  differences 
exist  as  a  function  of  cognitive  style  (FI/FD).  Field  Independent 
subjects  are  faster,  more  accurate  and  prefer  K-W  search  mode. 
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while  FD  subjects  are  slower  and  less  accurate  with  no  obvious 
search  preference  in  the  training  phase. 

The  most  striking  finding  thus  far  is  a  strong  difference  in 
this  use  of  keyword  vs.  numerical  index  search  methcds  by  FI  and  FD 
subjects.  FI  subjects  utilized  keyword  searches  54.2  (mean)  times 
in  Phase  III  w^iile  FD  subjects  used  this  mode  only  17J.  times?  F(l? 
20)sl0.23/  p».005.  Conversely,  FI  subjects  used  numerical  index 

t 

searches  only  13.0  times  while  FD  subjects  used  this  mode  44.7 
times,  F(l,  20)«4.12,  p«<.05.  This  effect  can  also  be  seen  by 
corparing  percentages  of  use  of  each  search  mode  by  the  two  groups: 
The  FI  groups  used  the  keyword  mode  33.2%  of  the  time,  F(l, 
20)-4.12  p<.05.  Clearly,  keyword  searching  was  much  preferred  by 
FI  subjects  than  to  FD  subjects,  while  the  converse  was  true  for 
the  linear,  numerical  index  search  mode. 

SOMAFS  MD  CX1CUSIGN5 

These  data  are  tentative,  but  they  provided  some  of  the  first 
direct  evidence  that  basic,  underlying  psychological  characteris¬ 
tics  can  influence  the  nature  of  the  humaiVcomputer  interaction  and 
that  interface  designs  can  be  tailored  to  accommodate  these 
specific  preferences. 

The  results,  though  tentative,  revealed  a  strcxig  differential 
preference  for  search  mode  type  between  field  independent  and  field 
dependent  subjects.  Field  dependent  subjects  strcxigly  preferred 
the  strictly  organized  sequential  item  number  mode,  and  field 
independent  subjects  preferred  key-word  search  mode. 

Another  difference  observed  was  in  command  function  usage. 
Field  independent  users  used  view  for  examining  and  change  for 
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altering  items.  Field  dependent  usert^  used  change  for  both 
chai  ning  and  examining. 

The  results  support  the  basic  hypothesis  that  interactions 
affecting  the  efficiency  with  which  people  use  computer  systems 
arise  between  £(9ndamental  user  cognitive  characteristic  and  design 
features  of  homan-ocnputer  interface. 

The  results  raised  several  questions.  1)  Why  did  field 

I 

independent  and  £ie?.d  dependent  users  prefer  different  interface 
features?  Tnere  are  several  possibilities  for  this  user 
preference.  In  key-word  mode  the  user  is  presented  with  relatively 
unstructured  database  view.  This  structure  or  organization  «^ch 
users  see  may  be  that  which  they  themselves  impose.  What  this 
structure  might  be  is  unclear,  but  the  im^rtant  point  is  that  it 
is  generated  by  them  and  may  be  complex.  This  complex  database 
structure  might  be  comfortable  for  field  independ<3nt  subject  users 
who  are  able  to  identify  search  paths  to  information  enbedded  in  a 
complex  structure. 

In  contrast,  the  item  number  search  mode,  preferred  by  FD 
subjects,  presents  highly  structured  straightforward  database 
view — that  is — a  simple  linear  ordering,  perhaps  the  preference 
exhibited  by  FD  users  reflects  their  preference  for  less  complex 
diabase  views. 

Another  question  raised  is  in  difference  between  FD  and  FI 
subjects  in  functional  command  usage-"”SEARCH  VISW^  and  "CHAMGE 
COMMAI©.* 

Pertiaps  preference  among  ED  sulijects  to  use  tlie  change  comniBnd 
for  both  examining  and  altering  items  re£le<  >  g^sneral  preference 
for  interface  conim2UDd  systems  based  on  a  small  number  of  general 
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purpose  coiwiuinds.  In  contrest,  FI  subjects  who  used  -VIEW-  for 
examining  arid  \:kvnGF."  for  modifying  a  target  prefer  cosanand  system 
containing  a  large  nunber  of  more  specialised  consnands. 

These  and  other  questions  were  raised  in  Ejqjeriment  II* 


48 


.mri  ua  3 


BXPURIK^  II 


Obiectivgg 

To  dicectly  test  &nd  validate  the  major  Inplicatioi'us  of 
Experiment  I — that  is,  cognitive  characteristic  differentiating  FD 
and  FI  users  significantly  interact  with  intert^oe  design  features. 

Purt^temore»  results  of  Experiment  X  suggest  thst  userf  iiave 
preferred  inodes  of  datiibaje  search#  they  do  not  indicate  whether 
performance  of  FD  users  would  te  worse  if  only  the  Ke>»word  node  was 
available  or  if  field  independent  subjects  %s:uld  perform  worse  if 
only  numerical  Index  Search  vas  available  to  tltenu 

1.  Obtaining  information  from  conputerized  databases  is  a 
problem  solving  task  with  varying  levels  of  difficulty.  Current 
human  problem-solving  data  indicate  the  inportance  of  cognitive 
individual  difference  dunensioas.  Since  database  searching  is  to 
be  viewed  as  a  problem-solving  activity,  individual  difference 
dimensions  also  will  significantly  affect  thin  problem  s'jbclass, 

2.  Hunan- coqxiter  interface  design  Cdn  be  optimized  to  indi¬ 
vidual  differences  in  cognitive  style  among  syutem  operators. 

3.  Properly  matching  interface  design  to  individual 
cliaracteristic  wi:<  I  significantly  inprove  the  task  performance  of 
the  human  operator. 
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KETODDS  OP  mXSDUat 


afciecta 

Subjects  were  recruited  through  advertisements  placed  around 
tte  university  campus,  through  newspiqpers  and  classroom  solicita¬ 
tions.  Subjects  were  first  pre-tested  to  assesss  their  location  on 
the  primary  cognitive  style  dimension,  Field  Independence  and  Field 
Dependence.  Subjects  scoring  one  sigm  above  mid  below  the  neutral 

t 

point  participated  in  the  experiment.  Assessment  of  FD/FI  %i«s  done 
with  a  standardized  test,  the  Enbedded  Figures  Test.  One  hundred 
and  forty-four  subjects,  seventy-two  classified  as  FI  and  seventy- 
two  classified  as  FD  served  as  subjects.  AIL  the  subjects  were 
conputer  naive,  that  is,  they  had  little  or  no  computer  background. 
The  subjects  were  paid  five  dollars  per  session  for  their  partici¬ 
pation. 

leaLipMeofe. 

Bardware/Software  Confiourationt 

The  experiment  was  conducted  using  an  experimental  system 
knovm  as  the  Virtual  Interface  System  (Appendix  A).  This  systein, 
v^ich  was  developed  as  part  of  this  project,  allows  rapid  siuula- 
tion  of  many  types  of  user-interfaces  within  the  context  of  a 
database  retrieval  application. 

This  system  utilizes  twu  1^'le  11+  computers  comnunicating  via 
a  300  bps  KS-232  link.  The  Experimenter  controls  the  experiment 
from  one  cx«ipuber---E-cOTputer,  while  the  subjeC;  interacts  with  the 
system  at  the  S-cofrputer. 

The  E-computer  is  equipped  with  two  disk  drives  for  data 
storage  as  well  as  clocks  and  port  boards  to  support  the 
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interconputc;.  conminication.  ^  S-oonfxiter  is  equippsd  with  one 
disk  drive  lor  program  storage,  connunication  ports,  and  a  VDU. 

Also,  at  the  E-computer  station,  a  second  VDU  is  provided 
which  is  bridled  to  the  subject's  VOU.  !lhis  allows  the  experintan- 
ter  to  nonitor  v3verything  that  appears  on  the  subject's  display. 

Basically,  the  syntein  operates  as  followst  A  set  of  rules  is 
generated  to  define  the  connand  syntax  for  a  particular  interface. 
Display  formats,  consistent  with  these  rules,  ere  created  using 
Virtual  Interface  System's  frame-creation  features.  Ihe  subject  is 
given  a  problem  requiring  database  search  and  alters  comnands  at 
the  S-computer  kci^oard.  These  commands  are  passed  to  the  E- 
comititer  where  they  are  interpreted  by  the  experimenter  aocoxding 
to  the  rules  of  the  interface  currently  in  effect.  Hie  experimen¬ 
ter  then  generates  a  response,  enters  it  at  the.  E-computer  key¬ 
board,  and  causes  the  response  to  be  sent  back  to  the  S-computer 
vtiere  it  appears  on  the  subject’s  VDU. 

The  E-cutputer  autc.-'etically  records  a  large  <juantity  of  data 
during  system  operation.  Ttas  includes  the  time  (to  nearest  second 
accuracy)  and  content  of,  all  inter-conputer  transactions  as  well  as 
some  loca.l  activities  at  the  S-conputer  (reviewing  of  problems, 
help-requests).  Thus  the  entire  experimental  session  could  be 
effectively  recreated  if  desired. 

All  information  (aside  from  the  static  help  screen  ^md 
"problem"  screen)  were  presented  within  an  80-column  x  23-row 
display  format  using  in  verse- video. 

Apart  from  the  computer  equipment,  the  testing  room  is 
configured  with  a  partition  between  the  subject  and  experimenter 
areas  so  that  the  subject  does  not  know  that  his/her  responses  are 
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actually  being  processed  and  observed  by  the  experimenter. 
Ho^verr  the  exf^erimenter  can  overhear  spoken  conments  made  by  the 
subject. 


Interface  Structure 

Twelve  experimental  interfaces  were  (See  Table  1) 

(Die  exact  specifications  of  eeK:h  interface  ue  contained  in 
Appendix  B.)  Ate  following  descriptions  of  interface  features  are 
designed  to  give  a  general  idea  of  the  nature  of  each  of  the  twelve 
interfaces. 

nie  twelve  interfaces  represented  three  main  types: 

1.  Sequential — The  subject  interacted  with  the  database  as 
though  all  records  were  simply  listed  in  a  sequential » 
alphabetically-organized  list.  Thus,  the  subject  might  ask 
to  see  items  20-25.  This  interface  type  wzis  designed  to 
impose  the  greatest  degree  of  constraint  and  sinq^licity 
upon  the  user's  search  strategies  .and  i^on  the  user's  view 
of  the  database  structure. 

2.  Keyword— -The  subject  used  a  keyword-based  conmand  language 
to  retrieve  items  frcxn  the  database.  The  set  of  acceptable 
keywords  was  not  given  to  the  subject.  The  subject  had  to 
generate  a  search  strategy  according  to  their  own  organiza- 
ticxial  principals.  This  interface  was  designed  to  be  the 
most  flexible  and  provide  the  most  organizationally  coqplex 
user-view  of  the  dated:>ase« 

3.  Menu — The  subject  selected  items  from  (usually)  pre-defined 
menus.  The  upper-level  menus  followed  a  strict  hierarchi¬ 
cal  organization  and  vete  generated  in  advance.  At  the 
leaf  level,  the  set  of  items  which  comprised  final  menus 
were  automatically  generated  by  Virt’jjal  Interface  System. 
But  the  important  point  is  that  the  subjects  view  of  the 
database  was  hierarchical  with  a  limi1:ed,  well*^fined  (and 
visually  available  to  the  subject)  choice  set  at  each 
level.  Thus,  this  interface  type  was  designed  to  represent 
an  intermediate  level  of  database  organizational 
conplexity. 

Within  all  three  interface  types,  conrand-set  size  was  either 
large  or  small  (i.e.,  the  Interface  either  conprised  a  small  number 
of  general-purpose  commands  or  a  large  number  of  very  specific. 
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TMSUB  1 


XHEEBPAOB  FEimilieS 


nwgyACE  * 

SEMCH  MCDB 

JCMP  MCDB 

QP/RBSnBT  OOMMMD  SET 

1 

Key  Word 

Small 

2 

Key  Word 

— 

— 

Large 

3 

Sequential 

— 

Small 

4 

Sequential 

— 

Large 

5 

Menu 

Single 

yes 

Snail 

6 

Menu 

Single 

no 

Small 

7 

Menu 

Multiple 

yes 

Small 

8 

Menu 

Multiple 

no 

Sma]l 

9 

Menu 

Single 

yes 

Large 

10 

Menu 

Single 

no 

Large 

11 

Menu 

Multiple 

yes 

Large 

12 

Menu 

Multiple 

no 

Large 
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unique  commands.  Each  command  set — large  or  8mall~*-provided  the 
same  functionality.). 

In  addition,  within  the  Meiai  interface  type  ONLY  the  following 
features  were  manipulated.  (It  will  be  seen  that  the  following 
interface  features  do  not  "make  sense*  within  the  context  of  Key- 
word  and  Segucsitial  interfaces.  For  example,  a  feature  that  docs 
or  does  not  allow  "backup"  to,  the  previous  menu  level  is 
meaningless  in  an  interface  that  does  not  have  choice  levels.) 

1.  BackupfRestart/Restart  Only:  Four  Menu  Interfaces  provided 
a  "backup"  feature  vAieceby  the  subject  could  return  to  the 
"next  higher"  menu  level  and  make  another  choice.  The 
other  four  interfaces  provided  only  "restart"  whereby  the 
subject  could  restart  a  search  by  returning  directly  to  the 
"top  menu."  (The  interfaces  with  "backup"  also  provided 
"restart.") 

2.  Singlc/Multi-Junp:  Poiar  Menu  interfaces  provided  a  "multi- 
jump"  feature  vdiereby  the  subject  could  make  multiple  menu 
selections  at  one  time.  Thus,  if  the  subject  was  at  the 
top  menu  artd  was  famil  Lar  with  the  content  of  second-level 
menus  then  the  subject  could  make  both  first  and  second 
level  menu  choices  at  one  time.  This  would  bypass  the 
second  level  menu  piresentation  and  "jump"  the  subject 
directly  tc  the  third  inenu  level. 


Experimental  Task 

The  basic  experimental  task  involved  "meal  planning."  Four 
problems  (consisting  of  fcur  menus)  were  used  for  the  experimental 
task.  Problem  1  wa^  defined  as  the  training.  During  the  course  of 
the  solution  of  this  problem,  the  subjects  went  through  all  the 
steps  to  learn  the  interface  he/she  was  assigned  to.  Within  each 
problem  there  were  subsegments  of  the  problem.  A  typical  problem, 
for  example,  was  t?  "plan  a  dinner  menu  consisting  of  sea  food  as 
the  main  dish,  two  vegetabl  es,  some  form  of  potato,  and  a  dessert." 

All  the  subje<ts  weie  furnished  with  an  instructional  booklet. 
A  sample  of  instiuctions  is  attached  in  Appendix  C.  In  the 
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instcuctioa  bookleti,  a  subject  vas  given  an  example  of  how  to 
retrieve  an  item  of  sea  food  as  the  main  dish  for  this  particular 
inmu.  Ihe  subject  was  told  to  read  the  instructions  carefully,  and 
feel  free  to  ask  any  questions  he/she  may  have.  The  same  exanple 
vas  used  for  all  the  interfaces  with  alterations  depending  on  a 
particular  interface  a  subject  was  assigned  to.  The  Subject  was 
given  a  problem  consisting  of  a  "menu  specification"  such  as 
"picnic  lunch  for  5  people."  The  subject  had  to  find  items  in  a 
1500-item  recipe  database  to  nmerate  a  set  of  selections  satis¬ 
fying  the  problem  demands. 

In  solving  each  problem,  the  subject  had  to  find  and  retrieve 
items  from  the  recipe  database.  When  the  subject  found  an  item 
that  they  wanted  to  include  in  the  problem  solution  set,  the 
command  "select"  (or  some  variant,  depending  upon  the  particular 
interface)  would  be  entered.  If  the  selected  item  was  e^iopriate 
for  the  problem,  the  r^tessage  "Good  Choice"  would  appear  on  the 
subject's  VDU.  Thus,  ths  subject  Itad  to  keqp  searchiiig  until  a  set 
of  "Good  Choice"  iteiiB  had  been  found. 

Subjects  were  disked  to  write  down  their  final  set  of  choices 
on  tlie  note  pad  which  wess  provided  at  their  desk. 

The  coir5)lete  set  of  problems  is  shown  in  the  acconpemying 
Appendix  C. 

PEgnafetsa. 

Subjects  were  tested  individually.  The  test  session  included 
two  pftases,  training  and  ii^formation  retrieval  or  prcblem^solving. 
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TgftiiiUiw—Ptiwg  I 

During  the  training  session,  the  subject  worked  through  a 
practice  problem  according  to  a  step-by-step  sequence  o£  instruc¬ 
tions.  The  segue  ice  was  designed  to  introduce  each  comnand  in  the 
interface  and  to  illustrate  its  use.  This  method  ensured  that  the 
subject  gained  exierience  with  each  comnand  and  allowed  the  experi¬ 
menter,  who  was  oliserving  from  the  B-conputer  monitor,  to  identil^ 
problems  that  subjects  might  have  with  particulair  ccmnands.  Since 
subjects  liad  to  conplete  each  step  in  the  instruction  sequence  to 
finish  the  problem  properly,  this  method  ensured  that  all  oomtands 
had  been  executed  correctly  by  the  subject  during  training. 

The  problem  used  during  training  was  similar  in  all  respects 
to  the  t>pe  of  problem  that  subjects  actually  had  to  solve  during 
the  main  testing  E^hase.  Data  recorded  during  the  practice  sessicxi 
was  also  identical  to  that  collected  during  the  second  {^riase. 

The  training  phase  ended  v4ien  the  subject  entered  the  cornimnd 
"done."  (The  "done"  comnand  was  cornnoj'.  to  all  interfaces.  It  was 
used  by  the  subject  to  indicate  that  they  felt  a  satisfactory 
problem  solution  had  beeri  reached  and  to  indicate  readiness  for  the 
next  problem).  The  entire  length  of  the  training  session  was 
recorded. 

Bgia  ftvgiJ^UAia 

If  the  subject  appeared  to  be  experiencing  any  difficulty  or 
asked  for  help,  the  experimenter  intervened  and  explained  the 
operation  of  a  command  or  concept.  (It  was  felt  that  this 
represented  an  ecological  ly-val id  situation:  In  learning  tx>  use  a 
real  computer  applicaticm  a  new  user  would  likely  be  able  to  ask 
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for  b«lp  from  &  IocaI  expert*  To  avoid  experimenter  intervention 
would  probably  have  created  an  unrealistically  stressful  situatioor 
will.'.gcts  and  Willises  (1985)  have  shown  that  availability  of  help 
inpacts  the  nature  of  the  interaction  process.) 

Tine  instruc:tiQn  sequence  yms  given  to  the  subject  on  pages  of 
p^i*  So  all  during  the  experiment  the  subject  would  be  able  to 
refer  to  exanples  of  command  usage.  Also»  a  simple  form  of  ott-Iine 
help  was  available.  By  entering  the  command  or  "help"  the 
subject  could  see  a  list  of  comnand  names  along  vdth  an  abbreviated 
coranvmd  purpose/syntax  description.  This  help  cominand  was 
avai.lable  to  all  twelve  interfaces.  Whenever  the  Bubje<;t  viewed 
this  help  information,  the  length  of  the  viewing  was  recoinied. 

The  set  of  instructions  given  to  subject's  for  each  interface 
is  available  in  the  Appendix. 

teia  RcgblgtSbiyiaa  £bgg£  isE.  iniQponUsn  2. 

The  main  problem-solving  phase  ccrnmenced  immediately  after  the 
training  phase.  After  the  subject  typed  "done”  to  indicate 
conclusion  of  the  training  problem,  the  message  "Please  Walt..." 
appeared  and  the  next  problem  was  transndtted  from  the  E-conputer 
to  the  S-computer.  The  problem  automatically  ap]peared  on  the 
subject's  VDU  when  it  arrived.  The  subject  could  study  the  problem 
as  l3ng  as  desired.  The  prompt  "Press  any  key  when  readyt" 
appeared  at  the  bottom  of  the  subject's  VDU. 

Ihe  subject  could  review  the  problem  at  any  time  by  entering 
the  command  "problem."  This  command  was  common  to  all  Interfaces. 

When  the  subject  indicated  readiness  to  begin  by  pressing  a 
Key,  the  experimental  phase  started.  An  interaction  screen 
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appropridte  for  the  Interface  in  effect  appeared  on  the  subject's 
VDU  along  with  the  prompt  "enter  command:"  at  the  bottom  of  the 
display.  So  the  "first  move"  was  the  subject's.  The  subject 
entered  a  commeind  by  entering  a  character  string  terminated  by 
[RETURNS 

When  a  comti»nd  was  entered r  the  message  "Please  wait..." 
appeared  on  the  subject's  VDU.  The  conunand  was  transmitted  to  the 
E-computer  where  the  experimenter  constructed  an  appropriate 
response  and  then  sent  the  reply  back  to  the  S-conputer.  The 
response  aqppeared  automatically  on  the  subject's  VDU  and  the  pre" 
viously-entered  comnand  was  cleared  from  the  cemntand  line.  This 
process  continued  until  the  subject  achieved  a  "satisfactory" 
problem  solution.  A  total  of  three  problems  was  presented. 

Throughout  the  experiment  subjects  had  a  pad  of  paper  upon 
which  to  record  notes  and  intermediate  results  and  information. 
These  notes  \jete  kept  as  part  of  the  experiment's  data  output  file. 

KCTSOKSKIAI.  DESIOI 


The  interfaces  included  in  this  experiment  have  been  generated 
by  a  combination  of  various  factors.  These  factors  are  search 
modes,  comnand  set  size,  junp  node,  and  backup  options.  There  are 
throe  search  modes:  keyword,  sequential  and  menu;  two  comnand  set 
sizes;  large  and  smsll;  tw:*  levels  of.  jump  mode:  single/multiple 
juitp;  and  two  levels  of  backup:  backup-yeVno.  A  full  factorial 
set  will  consist  of  twenty-four  combinations  defined  by  three 
(search  liKxies)  x  twe  (command  sets)  x  two  (groups)  x  two  (backup 
levels).  However,  the  junp  mode  end  backup  facility  is  not 
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applicable  to  keyvKird  and  sequential  search  inodes,  therefore,  not 
all  of  the  twenty-four  configurations  are  feasible. 

The  experimental  design  used  in  this  experiment,  vhich 
incorporated  all  the  feasible  combinations  of  the  interface 
configuration,  comprised  of  three  factors  between  subjects'  design. 
These  factors  are  search  modes  (six  levels),  comnand  set  size  (two 
levels),  groups  (two  levels).  :The  six  search  mode  levels  were 
defined  as  follows: 

SMI  >  (Key  Word  Seiarch) 

SM2  s  (Sequeitial  Search) 

SH3  >  (Menu  Search,  Single  Junp,  Backup-Ho) 

SM4  -  (Menu  Search,  Single  Junp,  Backup-Yes) 

SMS  »  (Menu  Search,  Multipde  Jump,  Backup-No) 

SM6  «  (Menu  Search,  Multiple  Jump,  Backup^Yes) 

Ihe  command  set  size  was  defined  as  small  and  large,  and  group 
levels  were  designated  as  field  dependent  (FD)  and  field 
independent  (FI).  The  treatment  combination  formed  by  two 
factors — command  set  size  and  search  mode — conqprised  the  12 
interfaces  used  in  the  Experiment  IX  (see  Table  2). 

Two  groups  of  Beyenty-t%iro  subjects  participated  in  the 
experiment.  Seventy-two  subjects  in  group  one  (PD)  were  randomly 
assigned  to  twelve  interface  conditions;  assigning  six  subjects  to 
each  Interface.  The  same  procedure  was  utilized  to  assign  subjects 
in  group  two  (FI). 


59 


raEE£  2 


Interface  Conditions 


SEARCH  MCDE/JUMP/BACKUP 

COMMAIC  SET 

1. 

SMI  (KW) 

Small 

2. 

SMI  (KW) 

Large 

3. 

SM2  (SEQ) 

Small 

4. 

SM2  (SEQ) 

Large 

5. 

SM3  (MENU)/SINGLE/YES 

Small 

6. 

SM3  (MEtlD/SINGLE^'NO 

Small 

7. 

SM4  vMENU)/MULlIPIi/YES 

Small 

8. 

SM4  (MENU)/MULTIPIJ^NO 

Shell 

9. 

SMS  (MENU)/SINGIJ/^ 

Large 

10. 

SM5  (MENU)/SINGLE/NO 

Large 

11. 

SM6  {MENU)/MULTIPU/)fES 

Large 

12. 

SM6  (MENU)/MULTIPLE/NO 

Large 
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Dependent  VitfiableB 

Experiment  2  conisisted  of  two  phasest  training  and  inforne- 
tion  retrieval  (or  prcblem  solution).  For  each  of  the  two  phases— 
phase  It  trainlngr  and  phase  2t  problem  solution  or  information 
retrieval— the  following  dependent  variables  were  considered. 
Training  time  (TRN),  problem  solution  time  (PST),  total  time  (TT) 
for  both  training  and  information  retrieval »  number  of  commands 
used  during  trainiixj  (CI)f  nuirber  of  ocxntands  used  during  problem 
solution  (TOTC)/  number  of  errors  during  training  (El),  and  total 
number  of  errors  during  problem  solution/information  retrieval 
(TOTE).  Thus,  a  total  of  seven  variables  have  been  analyzed  in  the 
present  analyses. 


DEFBi%MT  vmamE 


DEI^ENDENr  VMaAB[£ 

PHASE 

ANALYSIS  LEVEL 

Training  Time 

1 

TRN 

Problem  Solution  Time 
(information  Retrieval) 

2 

POT 

Total  Nunber  of  Comnands 
in  Training 

1 

Cl 

Total  NUiiiber  of  Commands 

Used  During  Information 
Retrieval 

2 

TOTC 

Total  Nuzrber  of  Errors 

During  Training 

1 

El 

Total  i:4LJTber  of  Errors 

Made  During  Information 
Retrieval 

2 

Tore 

Total  Time 

(lfc2) 

TT 
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It  was  pointed  out  in  the  preceding  sections  that  the  options 
such  as  Jump  (multiple/single)  and  Backup  (backup/ restart)  were 
applicable  to  menu  mode  only.  Therefore^  to  assess  whether  the 
options  play  a  role^  if  any,  in  Oman  Coopiter  Interaction  (BCI),  Sk 
four  factorial  between  subjects'  design  was  used.  These  factors 
consisted  of  jump  inodes  (two  levels;  single/nultiple) ,  backup  (two 
levels;  backup/ restart) ,  comnand  set  (two  levels;  smal  1/large)  and 
groups  (two  levels;  FI/FD). 
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RBSUL9S 


MAIN  ANAUSIS—BOPERlMEKr  II 

In  this  analysis,  tvio  nain  statistical  techniquas.  Analysis  of 
Variance  and  Multiple  Conparison  with  the  Best  Treatment,  were  used 
for  each  of  these  seven  variables.  Some  of  these  variables 
exiiibited  hetrogeneity  of  variance  within  some  cells.  In  order  to 
stabilize  these  variances,  analyses  based  on  log  transformation 
were  also  conducted.  However,  the  analysis  based  on  transformed 
data  were  qualitatively  Identical  to  that  based  on  the  original 
data.  Therefore,  only  the  results  based  on  original  data  are 
presented  in  this  report. 

lijae.  iSBQ. 

The  analysis  of  variance  results  for  training  tints  are  shown 
in  Table  3.  Since  the  main  hypotheses  in  this  project  are  the 
interaction  effects,  therefore,  only  the  interactions  will  be 
evaluated  in  this  discussion.  All  the  interactions  Involving 
search  modes,  conunand  set  size,  and  groups  were  significant. 
However,  detailed  explanation  for  interactions  involving  groups 
will  be  presented  here. 

First,  the  three  way  interaction  of  group  by  size  by  search 
ncde  was  significant  F(5,120)»2.97  (p».0146).  This  interaction  is 
due  to  the  fact  that  field  independent  subjects  consistently  spent 
less  time  v^ile  using  small  ccmriiand  set  (size  1)  to  retrieve  target 
iteriis,  and  they  spent  more  time  to  solve  the  same  problem  when 
presented  with  an  option  of  large  command  set,  i.e.,  function 
specific  commands  (see  Table  4).  However,  this  trend  was  not  true 
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for  field  dependent  subjects.  Field  dependent  subjects'  tar9et 
retrieval  tine  varied  depending  on  this  search  mode  and  the  opticn 
combinations.  For  example,  in  key  wv'rd  sea  ten  mode  they  epent  mo)i:e 
time  tArhen  using  small  command  set  and  less  time  when  using  large 
command  set.  When  they  were  presented  with  sequential  mode  they 
spent  less  time  v'hlle  using  small  command  set  and  more  tiine  when 
using  large  coninaid  set.  Looking  at  Menu  search  modes,  (SM4  -  SM6) 
when  the  subjects  were  presented  with  the  option  ol  restart  (SM3  f 
SMS)  their  target  item  retrieval  tine  was  less  with  smll  connand 
set  size  emd  more  while  using  large  coinm£md  set  size.  However, 
vAwn  presented  wich  backup  option,  they  spent  more  tiiie  to  retrieve 
target  items  with  sinnll  comraiid  set  and  less  time  v^3e  ucing  large 
command  set. 

A  highly  significant  two  way  inter  act  ion  is  group  by  learch 
mode;  r(5«'120)»»3;J.0f  (p«.000i)c  The  results  cle2a:ly  indicate  that 
a  user's  performcmee  depends  on  the  interface  design  and  his/her 
natural  mode  o£  processing  information  (Table  5  &  G). 

The  mean  tiiie  for  FI  subjects  when  using  KW  search  mode  is 
28.25  minutes  and  53.36  minutes  when  using  sequential  search  mode, 
the  subjects  took  53.36  minutes  cm  the  average  to  solve  a  prc±>lem. 
The  reverse  weis  i:rue  for  field  dependent  subjects.  They  showed 
strong  preference  for  sequential  search  mode.  looking  at  Table  6, 
when  field  depencent  subjects  were  presented  with  ttieir  preferred 
sequential  mode,  they  took  24.22  minutes  to  solve  the  problem. 
However,  when  presented  with  non-preferred  mode,  they  used  50.59 
minutes  to  solve  the  problem.  These  findings  clearly  reveal  that 
the  design  of  the  interface  plays  a  slonificjint  role  in  an 
individual's  perfontance  during  infoiiration  retrieval  task. 


64 


Another  significant  two  way  interaction  wa?  group  by  size 
F(lrl20)»9.78  (p«.0022).  Table  7  shows,  overall,  PI  subjects  spent 
relatively  less  tirie  when  using  small  command  set  and  more  time 
with  the  option  of  large  comin2md  set.  FD  subjects,  on  the  other 
hand,  spent  more  time  when  using  small  comniand  set  and  less  time 
when  using  large  command  set  size. 

In  summary,  the  results  reveal  that  FI  subjects  showed  strong 
preference  for  command  set  size  which  they  could  manipulate  or 
restructure,  e.g.,  cosrbine  comnands  to  reduce  tl)e  steps  to  retrieve 
the  target  item.  They  showed  prefererice  for  search  modes — ^KW  and 
menu  with  multiple  junp  and  backup,  %^reas  FD  subjects  preferred 
coinmand  sets  which  required  the  least  amount  of  restructuring  or 
manipulation  and  preferred  sciential  search  mode.  These  results 
are  consistent  with  theoretical  frajnework  of  psychological 
differentiation  (Witkin,  1962)  that  FD  subjects  are  context  bound, 
therefore,  are  better  at  tasks  which  are  structured,  whereas  FI 
subjects  are  flexible,  therefore  can  restructure  the  tasks  as  they 
find  fit. 

Pfoblgp.  gplutia?  liBfe  IFSTI 

The  analysis  of  variance  results  for  PST  are  showr  in  Table 
8.  The  Lnteraction  effect  of  group  by  search  mode  was  also  highly 
significant  for  this  variable  F(5,12Q)«'30.84,  (p>:r.0001).  FI  sub¬ 
jects  showed  strong  preference  for  search  mode  types  which  are 
flexible  such  as  KW  and  their  least  preferred  mode  w^  sequential 
highly  structured  mode  as  shown  in  Table  5.  FI  subjects,  on  the 
average  took  29  rdnutes  and  40  seconds  to  retrieve  target  items  to 
solve  a  problem,  v^hen  presented  with  Kl^  mode  and  1  hour,  4  minutes 
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MEAN  AIO  STAIDAFD  DEVIATION  FIGURES  FOR  IRAINING 
GROUPS  BY  (XmAK)  SET  SIZE  BY  SEARCH  MODES 


TABLE  5 


w*»»»*** 

in  m  r^  o  r-  CM  in 

iH  fH  m 


Cin«n«-io<nfMC«i 

5off»m'S'inoo<Ji^ 

sminooo^iNin 
^  iH  m  ov  cs 


Sf-i  o  m  m  m  iH  I" 

ro  w  o»  o  m  r*  to 

(n»*««*** 

00  m  r*  nj 


SOI  nj  r>  oj  r*  «  o 
m  o  in  <»  r-i  o  o 

SoovoMrovomvo 
m  iH  CM  00  M 


rgr'<VOtHrOCM<» 

^(HOOVOr^OpvfH 

00  rH  m  00  m  00 
m  (N  CM  iH  f-t 


^  VO  O'  m  m  o  00 
00  O'  00  00  rn  in  m 
•  •••••• 

VO  <N  m  o  VO  in 
ri  m  VO  lO  *4' 

1-1 


'OiHOommo'tvo 

4JvooomcMr-ifnfn 

VO  CM  VO  O'  CM  CM  ^ 


Sm  o  *«•  in  m  m  CM 

»H  CM  O'  CM  m  CM  ^ 

m«*><«** 

2cMr~*"*^n-nivo 
r-l  CM  n-  CM 


'O  in  I-)  c»'  VO  cn  VO  00 
iJ'OO'r-l'fl'O'OOO' 
loj  «•■•««* 

VO  in  in  O'  r«  CM  CM 


3!^-  00  r»  r»  r-  5; 

to  r-l  CM  in  iH 
ii/i  •••»•*• 

O'  CM  00  m  o  »o  VO 


dinini-ir«~cMC>*r» 

fOCMOO'M'toO'i-liH 

(''••••••a 

Sor'CMO'CMcnM’ 
in  CM  CM  CM 


ScMO'^cMOOC'cn 

(OrHrHO'O'OVOOO 

»)••••••• 

35»»fHCMcnoocn^ 
m  r-l  CM  CM 


68 


MCDES  FOR  ALL  THE  DEPi 


£ 


.  "I  {■  4  m  ON  <N  I"  ^ 

•"S’  C3  oi  o  r*- 


00  W>  VD  <N  NO  r- 

<N 


t ) 


£ 


(V,  cNj  lA  rn  CO 

>»  ON  NO  ro  VO  Ul  ON 

•  •  •  •  4»  •  • 

m  n  ON  H  lA  VO 

r»  m  ro  o  '«)' 


IVO  NO  lA  'N  rH  <A 

lA  iH  n  r*  lA  o 

j  •  •  •  •  #  O  4 

VO  ON  VO  f^l  lA  fA  (H 


«  <N  O  <N  AJ  Q  r- 
lA  00  f**  On  00  00  rA 
»•••••• 

<s  AN  00  On  lA  CN  »H 
in  CS  A<  A4  O') 


'3 

CO 


fS  O  NO  i-<  lA  M 
■  ON  r*  ^  liN  P'  CNI 
,.#••••• 
i-(  VO  VO  A)  r*  <N  p* 
Al  iH  iH 


AN  ON  ^  Al  fNf  AN  n 
lA  lA  ^  ON  an  00 
•  •  0  •  •  • 
r»  O  VO  lA  O  AN  ON 
in  VO  On  AN  r-f 


VO 


lA 


VO  O'!  AN  rH  r*»  CS 
■  rH  »H 


ON  tH  00  P*  <5  o  cv 
lUN  «  >-1  iH  UN  O  ON 

NO  *-t  lA  AN  lA  PK  AN 
p"  A)  ^  ON  ^ 


VO  '»•  VO  P*  a4  ON 
VO  lA  NO  ^  VO  ^ 

00  ■4'  VO  O  r-4  rH  AJ 


I 

£ 


VO  00  M  Al  r* 

<1  (H  'If  ON  «H  f-t 

Ion  <0  »H  ON  3  Al  AN 
VO  01  CO  "O' 


,  VONO^lAiHP*- 
00  OO  Al  VO  AN  00  Al 
•  ••••• 
p*  f  I  UN  Al  Al  Al 


«1 


CONA)NOAir»»tN 

!3vo'oo'^»h»a^ 

£VO'fAllAVO*0*4* 
p^  AN  '»  ON  NO 


BU 


69 


GROUP  2:  MEANS  AH)  SIAHJAFD  DEVIATION  FIOJRES 
■OK  SEAiO  MODES  F(»  ALL  THE  DEPENDENT  \»«IAELES 
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INCUDED  GRDQPSr  CXM4AIC  SET  .SIZE 


a;^  29  seconds  while  using  the  sequential  search  node* 

The  situation  was  reversed  for  field  dependent  subjects  in 
terne  o.f  their  search  node  preference.  Again,  looking  at  Table  6, 
we  can  sec  vdien  field  dependent  subjects  were  faced  with  their  non- 
p*.eferred  ^node,  that  is,  key  word,  their  performance  time  was  66 
minutes  and  54  seconds,  but  when  presented  with  their  preferred 
mode,  tliS  cime  they  took  was  only  29  minutes  and  10  seconds. 

The  pattern  of  these  results  are  identical  to  the  results 
evidenced  in  training. 

Total  Time  (TT) 

The  analysis  of  variance  results  for  this  variable  are  shovai 
in  Table  9.  Basically,  the  results  are  consistent  with  training 
and  problem  solution  tine.  Again,  the  interaction  of  group  by 
search  node  is  significant,  F(5,120)s46.46,  (p*.0001h.  Looking  at 
Table  6,  it  is  clear  that  FD  subjects  showed  strong  preference  for 
sequential  node  as  it  proved  to  be  the  irast  efficient  searcli  node 
for  them.  On  the  average,  the  total  amount  of  time  spent  to  solve 
all  the  problems  Wc^s  52  minutes  and  50  seconds  for  their  preferred 
mode,  they  spent  117  minutes  and  13  seconds  for  their  nonpreferred 
mode.  This  finding  is  again  consistent  with  training  phase  and 
problem  solution  time. 

Another  significant  interaction  was  comnand  set  size  by  mode 
F(5.120)a3.17,  (p=.0192)  which  is  shown  in  Table  10.  Subjects 
differentiated  in  time  ussge  a  function  of  command  set  size. 
This  finding  is  consistent  with  training  time.  The  consistency  of 
these  recults  reveal  that  the  performance  is  significantly 
influenced  by  a  combination  of  interface  design  and  user's 
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information  processing  styxe.  Ibe  three  interactior;  of  group 
by  size  by  ncde  did  not  prove  to  be  significants 

mnk»r  of  egaman^  Bged  aioag  Ttainingi  Sessign  iCD. 

analysis  of  variance  results  for  the  variable  Cl  eure  shown 
in  Table  11.  For  this  variable,  the  three  factor  interaction  of 
group  by  size  by  mode  is  not  significant.  However,  all  two  way 
interactions  are  significant.  First  highly  significant  two  way 
interaction  again  is  group  by  search  mode  F(l,120)-18.27, 
(pe.OOOl).  The  results  shown  in  Table  12  indicate  that  FI  subjects 
on  the  average  used  fewer  conntands  for  keyword  search  mode  relative 
to  sequential  search  mode,  however,  this  command  usage  trend  was 
not  consistent  with  FD  subjects.  They  used  minimum  number  of 
coirmands  tor  sequential  node  as  ccxi{>ared  to  keyword  and  menu  mode. 

Another  significant  interaction  associated  «#ith  Cl  is  siae  by 
mode  F(5,120)s6.04,  (p>.01)  and  group  by  search  mode.  ]U>oking  at 
Table  12,  we  can  see  that  field  independent  subjects  used  maacimua 
nunber  of  commands  for  their  nonpreferred  mode,  S!pecif ical  ly  more 
for  large  connand  set  size  than  small  coimand  set  size.  This  trend 
was  consistent  for  all  their  preferred  mode  reletivzly  less  for 
large  connand  set  size  than  small  coanand  set  size,  this  trend  of 
using  more  commands  for  small  connand  set  than  large  cemsMUtd  set 
was  consistent  %id.th  almost  all  the  search  modes,  whi^  is  basically 
the  (Opposite  of  the  pattern  observed  with  field  Independent  parti¬ 
cipants. 

Wwber  g£  HbsA  Itoipa  EesMsa  SolyUgB  Ebaea  iimci 

Another  dependent  variable  analyzed  is  munber  of  c^enmands  used 
during  problem  solution.  The  results  of  analysis  of  variance  are 
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shown  in  Table  13.  Again^  only  the  interaction  effects  will  be 
discussed  here.  First#  in  contrast  to  variable  Cl^  the  three 
factor  interaction  of  group  by  size  by  search  node  was  highly 
significant  F(5#120)»3.85»  (po.0030).  The  most  important 
perforiMince  pattern  among  FD  subjects  was  that  th^  consistently 
showed  efficiency  in  connand  usage  for  sequential  search  mode  (see 
Table  14).  There  does  not  seem  to  be  nuclt  difference  between  usage 
of  small  cconand  set  and  large  comnand  set  for  menu  and  KW  search 
mode  among  FD  subjects. 

Another  significant  interaction  revealed  wets  group  by  mode 
F(5fl20)=18.3Cf  (p^.OOOl).  The  pattern  of  results  is  similar  to 
v^t  was  observed  in  time  variables. 

Again,  PI  and  ED  subjects  showed  differential  preference  for 
search  mode  types.  Looking  at  Table  5,  it  is  clear  that  field 
independent  subjects  utilized  less  ccnmands  for  KW  than  sequential 
search  mode.  For  exanple,  FI  subjects,  on  the  average,  used  49.67 
conmands  to  solve  problem  of  retrieving  all  the  target  items  using 
KW  versus  60  commands  when  sequential  search  mode.  The  search  mode 
preference  was  reversed  for  FD  subjects.  On  the  average,  they  used 
95  commands  for  KW  and  23  for  sequential  mode.  Therefore,  the 
conclusion  can  be  dravsi  in  terms  of  compatibility  brstween  interface 
design  and  the  user.  If  the  interface  design  is  compatible  with 
the  user's  information  processing  style,  they  use  less  commands, 
emd  if  the  interface  design  in  incompatible  with  the  user's 
information  style,  they  use  more  comnands.  These  results  again  are 
consistent  with  variables  involving  time. 
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MEAN  AN3  SEAIOAFD  DEVIATIGN  FIGURES  FOR  TCHC 
GROUPS  Ei  SEARCH  MODES  El  CCmAN)  SET  SIZE 


SOB-ANAdSIS-IIEMO  NODE  GNUT 


Rationale; 

Ihis  euialysis  was  conducted  for  several  reasons. 

1.  In  Experiment  1,  the  two  search  inodes  considered  were  Key 
word  and  sequential  only.  In  order  to  check  all  the  pertinent 
interface  design  ccxibinations  in  the  current  experimentf  menu  node 
was  included. 

2.  The  options  such  as  backup  (yes/restart)  jump  (multiple 
versus  single)  are  applicable  only  to  mcmu  search  mode  and  the 
effect  of  these  combinations  were  not  determined  in  the  main 
ancdysis. 

3.  Menu  search  mode  is  used  in  a  wide  range  of  database 
search,  it  was  felt  necessary  to  check  if  FI  and  FD  users  show  any 
different  preferential  treatment  for  menu  mode  with  or  without 
options. 

fiih-AnalyRiB  BeSUltS 

This  sub-analyses  is  based  on  a  four  factor  between  subject 
experimental  model.  The  dependent  variables  are  again  Training 
time  (TRN),  Problem  soluticxi  time  (PS7.'),  Total  time  (TT),  Cl  (Total 
number  of  commands  used  during  .'lining),  TOTC  (Total  number  of 
commands  used  during  problem  solution). 

Trainijw  Tim.  (TWO 

As  indicated  in  the  nain  analysis,  only  the  interaction  effect 
involving  groups  will  be  considered.  The  results  of  the  analysis 
of  variance  are  shown  in  Table  15. 

The  most  inportant  finding  frcxn  interface  design  point  of  view 
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is  a  highly  significant  three  viay  interaction  i!»volving  grotip  by 
size  by  backup,  F(l,80)»21.94,  (p».0001).  FI  subjects  preferred 
the  option  conbinations  of  small  connond  set  and  backup.  In  other 
words  they  spend  less  time  to  solve  the  problem  relative  to  the 
option  of  large  coimnand  set  and  backup  (see  Table  16).  Further¬ 
more,  the  worst  performance  for  FI  subjects  was  when  the  option 
ccxrbination  was  small  coitmand  set  and  restart.  The  ratiortale  being 
that  ttus  cornbination  is  relatively  structured  (within  menu  mode) 
and  does  not  have  much  room  for  numipulation,  therefore,  is  not 
coirpatible  with  FI  subjects  mode  of  processing  information.  Field 
d^>endent  subjects'  performance  was  best  vriien  the  option  oonbinet-* 
tion  was  backup  and  large  ccHinand  set.  Looking  at  Table  16  again, 
cmi^aring  backup  and  restart,  FD  subjects  showed  strong  preference 
for  restart  option. 

Another  three  way  interaction  involving  group  by  size  by  junp 
was  also  significant,  F(l,80)=4.41  (p«.0390).  When  the  option  of 
jump  (single/multiple)  was  combined  with  coimnand  set  size 
(snail/ large),  the  FI  subjects  spent  less  time  with  single  junp  and 
large  conmand  set  and  more  time  with  single  junp  and  small  conEnand 
set.  FD  subjects  showed  preference  for  large  command  set  and 
single  junp.  They  spent  less  time  to  retrieve  the  target  items  to 
solve  the  problem  using  this  conbination.  Furthermore,  preference 
was  shown  for  multiple  jump  and  large  command  set  compared  to 
multiple  junp  and  small  command  set  (See  Table  17). 

Another  highly  two  way  significant  interaction  was  group  by 
commiand  set  size,  F(l,80)«15.79,  (p“.0002).  The  results  indicate 
that  FI  and  PD  subjects  showed  differential  preference  for 
small/large  command  set  size.  FD  subjects  spend  less  time  to 
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retrieve  iterns  to  solve  pcoblans  viien  utilizinoi  large  ccmroend  set 
and  they  spend  unore  time  when  using  email  connnand  set.  The 
opposite  was  true  for  FI  subjects.  Ttiey  spent  less  time  vrtien  given 
the  option  of  snsall  conxnand  set  (See  Table  18).  The  rationale  for 
the  results  is  consisberit  with  the  hypothesis  of  FD  subjects  being 
context  bound.  FD  subjects  preferred  the  command  set  which 
required  least  amount  of  restructuring  and  FI  subjects  portrayed 
preference  for  the  small  comnand  set  size  because  they  could 
restructure  it. 

Another  two  factor  significant  interaction  is  group  by  junp 
F(l,80)«9.64f  (pa.0026).  FD  subjects  showed  preference  for  single 
jump  v^reas  FI  subjects  preferred  nultiple  jump  option  (Table  19). 

PgflbigB  golpUfln  Ztee.  (fSR. 

Second  variable  under  investigation  was  PST.  Ihe  results  of 
the  analysis  of  variance  are  shown  in  Table  20.  Only  two 
interacti<xis  involving  groups  were  significant.  First  significant 
interaction  weis  groups  by  comm2uid  set  size  by  jump,  F(lr80)"5.80 
(ps.0174),  FI  subjects  preferred  the  option  combination  of  small 
command  set  with  single  jump,  whereas  FD  subjects  preferred  the 
option  combination  of  large  ccnmand  set  and  single  junp  (See  Table 
21).  These  results  are  consistent  with  TPN  variable. 

Another  significant  Interaction  is  group  by  backup, 
F(l,80)>5.80,  (P-.0184),  indicating  that  field  independent  and 
field  dep^ent  subjects  differed  as  a  function  of  backup  versus 
restart  fuiK±ion.  liooklng  at  Table  22,  PI  subjects  used  less  time 
with  backup  option  amd  field  dependent  subjects  spent  less  time 
when  presented  witli  the  option  of  restart.  These  results  are  again 
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retrieve  itenis  to  solve  problems  vthen  utilizing  large  ocnmand  set 
and  they  spend  more  time  when  using  small  command  set.  The 
0{^x>site  was  true  for  FI  subjects.  Ttey  spent  less  time  when  given 
the  option  of  small  command  set  (See  Table  18).  The  rationale  for 
the  results  is  consistent  with  the  hypothesis  of  FD  subjects  being 
context  bound.  FD  subjects  preferred  the  command  set  which 
required  least  amount  of  restructuring  and  PI  subjects  portrayed 
preference  for  the  small  command  set  size  because  they  could 
restructure  it. 

Another  two  factor  significant  interaction  is  group  by  junp 
F(l,80)«9.64,  (pB.0026}.  FD  subjects  showed  preference  for  single 
junp  v^reas  FI  subjects  preferred  nultiple  junp  option  (Table  19). 

EtSblgg  SolutigP.  ZilS.  SSSSL 

Second  variable  under  investigation  was  FST.  Ihe  results  of 

the  analysis  of  variance  are  shown  in  Table  20.  Only  two 

interactions  involving  groups  viere  significant.  First  significant 

interaction  was  groups  by  command  set  size  by  jump,  F(l,80)>5.80 

(p».0174),  FI  subjects  preferred  the  option  combination  of  small 

% 

coiitmand  set  with  single  jump,  whereas  FD  subjects  preferred  the 
option  conbination  of  large  coninand  set  and  single  jump  (See  Table 
21).  These  results  are  consistent  with  nw  variable. 

Another  significant  interaction  is  group  by  backup, 
F(l,80)>5.80,  (p".0184),  indicating  that  field  independent  and 
field  dependent  subjects  differed  as  a  function  of  backup  versus 
restart  function.  Looking  at  Table  22,  FI  subjects  used  less  time 
with  backup  option  and  field  dependent  subjects  spent  less  time 
when  presented  with  the  qption  of  restart.  These  results  are  again 
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iSD  DEVIATION  FIGURES  FOR  AM.  THE 
GROUPS  BY  SIZE— Ma«  MODE  CN 
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I  DEVIATION  FIGURES  FOR  AH.  THE  Dl 
BY  JUMP  (SINGLB^>roLTIK.E)--~MEr«J  1 
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AlOLSrSIS  OP  VARIANCE  KESIR.T3  FOR  PROTUEK  SCSmiOS  TIME  (PST) 
HENO  MODE  ONLY— GROUP  EY  CCMtMO  SEff  SUE  EW  JIMP  K  BACKUP 
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LI^EAR  MCDELS  PROCEDURE 
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TABLE  24 


00  iH  r-(  Q 
IT)  fH  M 
•  •  •  • 
ro  irt  00  f' 
^  pH  ro 


ON  VO  C4  0\ 

V  o  tn  m 

•  •  •  • 

VO  <M  <N  r> 

fO  »H  •O' 


S  tj  S  ' 


13  Ii5' 


94 


TABLE  25 
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spent  almost  equal  amount  of  time  with  large  and  small  command  set^ 
whereas  FD  subjects  spent  significantly  less  time  using  large 
command  set  con^ared  to  small  command  set.  Under  the  restart 
option,  both  the  FI  and  FD  subjects  used  equally  more  time  with 
large  command  set  as  conpared  to  small  command  set.  Overall,  PI 
subjects  spent  more  tine  when  option  conbination  was  large  comnand 
set  and  restart  and  ft)  subjects  spent  significantly  large  amounts 
of  time  when  the  option  combination  was  small  command  set  and 
backup,  indicating  the  consistency  with  the  theoretical  inpllca- 
tions  of  psychological  differentiation  (Witkin,  1962)  and  its 
applicaticm  to  information  retrieval  tasks. 

The  significant  two  factor  interaction  shown  in  Table  23  is 
group  by  size  F(l,80)«5.01,  (pB.0280).  The  results  indicate  that 
the  FI  subjects  spent  relatively  less  time  while  using  small  com¬ 
mand  set  as  con^ared  to  large  command  set  to  retrieve  all  target 
items  to  solve  the  problem.  The  reverse  was  true  with  FD  subjects, 
they  spend  less  time  when  using  large  commcind  set  and  more  time 
while  using  large  conmand  set.  These  results  are  coasistent  with 
the  variables  TRN  and  PST  discussed  in  preceding  sections. 

Total  of  Connands  Used  During  Training  Miase  fd) 

< 

The  results  of  the  analyses  of  variance  for  Cl  are  shown  in 
Table  26.  The  significant  Interactions  shown  in  Table  26  are  size 
by  junp  by  backup  F(l,80)«9.44,  (pB.002},  group  by  cormand  set  size 
F(l,80)«13.69,  (p=>.0004)  and  jun^  by  command  size  F(l,80)>>27.92, 
(pa.OOOl).  However,  only  the  two  factor  interaction  of  group  by 
size  will  be  discussed  here. 

First,  the  group  by  size  interaction  hzus  been  consistently 
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TABLE  26 
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:s  OF  VARIANCE  RESULTS  FOR  m  NUMBER  CF  CXMIANDS  USED  DURING  TRAININ5  (d) 
GROUP  BY  C<M4Ai©  SET  SIZE  EY  JUMP  EY  B^OCUE^-MEWJ  MCDE  OSY 


significeuit  for  all  the  variables  evaluated  thus  far.  The  results 
clearly  indicate  FI  subjects  use  less  commands  when  using  small 
command  set — specialized  func<.ion  consnands  and  FD  subjects  use  more 
coriinands  vAien  using  large  cotnnaivl  set — functicxi  specific  conmands. 
These  results  are  consistent  with  prior  findings  of  time  variables. 

limber  of  CcwiBaiida  Osed  During  Problon  Solution  Phase  CPOTO 

Another  dependent  variable  evaluated  was  TOTC.  Ibe  results  of 
the  analysis  are  shown  in  Table  27. 

First  three  factor  significant  interaction  is  group  by  size  by 
jiunp,  F(l,80)a4.09  (p».0021).  Table  28  shows  that  FI  subjects  used 
less  ccximands  vben  the  option  conbination  was  small  ccmmand  set  and 
single  juitp  versus  large  coimk'uid  set  and  single  j<jnp.  FD  subjects 
used  less  contends  when  the  option  conbination  was  large  comnand 
set  and  single  jump,  and  they  used  significantly  more  conmands  vben 
the  optia'i  conbination  was  small  comnand  set  and  single  juirp.  When 
we  look  at  the  result  using  option  conbination  of  multiple  juirp  and 
command  set  size,  FI  subjects  used  less  commands  when  the  option 
combination  was  large  command  set  compared  to  the  option  combi-* 
nat.icn  of  small  ccminand  set  and  nwltiple  junp.  PD  subjects  did  not 
differ  significantly  between  the  option  combination  of  multiple 
juTip  and  small  cemnand  set  and  multiple  jump  and  large  command  set. 

Another  significant  three  factor  interaction  is  group  by 
backup  by  size  F(l,80)«5.02,  (p».0278).  Looking  at  T^lble  29,  FI 
subjects  used  less  commands  vben  the  option  conbination  was  small 
command  set  and  backup  conpared  to  option  combination  of  large 
comnand  set  and  backup.  PD  subject  did  not  show  much  difference  in 
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IIS  OF  WRIATCB  RESULTS  FOR  THE  NCMBER  OP  (XMMANDS  USB)  DORING  PKHJM  SGUTTIGN  TIME  (TOTC) 
GROUP  BY  COKMAM)  SET  SIZE  BY  vTUMP  BY  BACKUl*— MENU  MODE  (»LY 
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TABLE  29 
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tenns  of  usage  of  conmiinds  betveen  option  conbination  of  backup  and 
small  comanand  set  versus  backup  and  large  command  aet.  Using 
option  combinations  of  restart  and  command  set  size,  the  Fl  sub¬ 
jects  used  significantly  less  conmands  \A)en  Ute  opticn  oonbination 
was  restart  and  small  command  set,  relatively  they  used 
significantly  more  commands  when  the  option  was  restart  and  large 
comnand  set.  FD  subjects  did  not  differ  significantly  between  the 
option  ccmbination  of  restart  and  small  command  set  versus  restart 
and  large  comtrand  set.  Cociparing  the  performance  pattern  of  FI  and 
FD,  using  Table  29,  v)e  can  see  that  FI  subjects  used  less  conmands 
when  option  combination  was  small  command  set  euid  restart  and 
relatively  more  commands  when  the  option  conbination  was  large 
ccximand  set  and  restart.  FD  subjects  showed  significant  difference 
in  conmand  usage  under  the  option  corbinution  of  backup  and  small 
conmand  set  and  backup  and  large  cc»imard  set. 

A  highly  significant  two  factor  interaction  involving  groups 
is,  group  by  size,  F(l,80)»9.30  (p=.0036).  The  results  again  show 
FI  subjects  preference  for  small  conmand  set  size  and  FD  subjects 
preference  for  large  command  set.  The  FI  subjects  consistently 
used  less  conmands  wtien  using  small  conmand  set  and  more  when  using 
large  cemmand  set  vAiereas  FD  subjects  used  more  conmands  for  snail 
conmand  set  and  relatively  less  conmands  for  large  conmand  set. 

In  conclusion,  FD  subjects  used  single  function  comnand  (large 
conmand  set)  more  frequently  than  FI  subjects.  It  is  cleeu:  that  ED 
subjects  prefer  highly  structured  e^roach,  specific  function  com¬ 
mands,  and  FI  subjects  prefer  highly  flexible  approach,  in  which 
they  will  have  more  context  manipulation  amd  control.  In  other 
words,  they  prefer  the  situations  where  they  can  give  their  own 
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&itructure.  Small  command  set  and  backup  was  a  consistent 
preference  of  FI  subjects,  whereas,  FD  subjects  showed  overall 
preference  for  restart  options,  where  there  is  least  amount  of 
restructuring  and  basically  no  manipulation  at  all. 

OCKPARISQN  NEraODGLOQT 

Multiple  Conparison  Methodology,  designated  as  RS-NCB  is  a 
software  package  for  Ranking^  Selection,  and  Multiple  Conparison 
with  the  Best  recently  developed  by  <3JC..  Shu  (1986).  This  work  is 
based  on  his  theoretical  work  (1984b,  1981)  which  is  closely 
related  to  the  Mulciple  Decision  Tiieory  of  Ranking  and  Selection 
(Bechofer  1954,  Gupta  1956,  1965).  The  purpose  of  this  procedure 
is  to  conpare  three  or  more  treatments.  Since  one  of  the  main 
interests  of  this  project  was  to  find  vdiat  are  the  best  matches  of 
user/interface,  it  was  feasible  to  utilize  this  newly  developed 
technique  for  these  data.  Ihe  results  of  analyses  revealed  that 
the  best  (in  terms  of  usage  of  less  time  and  commands)  interface 
match  for  FD  user  is  sequential.  Whereas  for  FI  subjects,  the  best 

t 

match  interfaces  are  Keyword  as  vMill  as  Menu  with  backup  and 
irultiple  junp.  The  non-preferred  search  mode  for  FI  is  sequential 
and  for  FD  it  proved  to  be  the  Keyword.  These  results  are 
consistent  with  analyses  of  variance  results. 

SOfflARf  AM}  OCeCUSICNS 

H>e  first  experiment  provided  bot©  inportant  support  for  the 
basic  hypotheses  that  people's  efficiency  in  using  conputer  systems 
depends  on  user  cognitive  characteristics  and  design  features  of 
human  conputer  interface.  However,  several  questions  were  raised 
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from  the  results  of  Experiment  1.  The  first  and  perhaps  the  most 
inportant  concerj^  the  underlying  nechanisms  for  group  effects— Why 
dia  FT  users  prefer  to  use  interface  features  differently  than  FD 
users?  Another  question  raised  was  the  extent  to  which  FD  users 
prefer  small  comnand  set  involving  nore  generalized  coninands  and  FI 
prefer  large  command  set  consisting  of  more  specialized  comewmd 
set. 

Experiment  II  was  designed  to  test  and  validate  the  major 
implication  of  Experiment  I — ^Do  the  cognitive  characteristics 
distinguishing  FD  and  FI  users  significantly  interact  with  inter¬ 
face  design  features? 

The  results  of  Experiment  II  clearly  demonstrated  that  sub¬ 
ject's  usage  of  interface  design  features  significantly  interact 
with  his/her  fundamental  cognitive  characteristics — cognitive 
style.  One  of  the  consistent  findings  was  group  by  search  mode. 
The  results  clearly  revealed  that  if  the  interface  being  used  is 
compatible  with  his/her  information  processing  style^  then  it 
affects  the  performance  positively.  In  ccxitrastr  if  the  interface 
design  is  incompatible  with  user  's  processing  style#  then  his 
performance  deteriorates.  FD  subjects  consistently  showed 
preference  for  sequential  mode.  From  within  menu  modes#  they 
preferred  the  option  combination  of  restart  and  single  junp. 
Looking  at  these  results#  it  is  clear  that  FD  subject's  preference 
is  for  search  modes  involving  the  least  amount  of  restructuring. 
For  example#  if  they  want  to  retrieve  a  target  item  fresn  the  data¬ 
base  and  if  there  is  a  choice  between  backup  or  restart#  the  FD 
subjects  prefer  the  restart  option  indicating  their  tendency  of 
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being  context  bound.  Sinular  trend  is  seen  in  junp  option  in 
genera Ir  prefer  single  jump  relative  to  multiple  These 
results  clearly  indicate  that  FD  subject  perception  of  database  is 
more  of  linear  format  type. 

Another  significant  finding  of  Experiment  II  pertains  to  field 
independent  subjects.  They  showed  strong  preference  for  search 

modes  types  v^ch  are  flexible  without  any  inposad  structure  such 

( 

as  Keyword.  Frran  w:i.thin  Menu  modes,  FI  preferred  options  of  backup 
and  multiple  junp.  All  these  results  are  consistent  with  Witkins 
theory  of  Psychological  differentiation,  that  is,  field  dependent 
subjects  show  a  tendency  of  clinging  to  the  context  and  field 
independent  subjects  are  context  free.  Therefore,  PI  prefer  tasks 
involving  the  least  amount  of  structure. 

What  is  most  significant  and  not  revealed  in  the  problem 
solving  literature  thus  far,  is  that  v^n  PI  subjects  are  presented 
with  a  highly  structured  task,  their  flexible  nature  does  not 
switch  over  and  adapt  to  the  new  situation.  In  fact,  due  to  the 
inconsistency  of  this  task  vdtb  their  cognitive  style,  their 
performance  deteriorates.  These  results  inply  that  the  FI  indivi¬ 
duals'  processing  modes  are  fixed  even  though  they  are  flexible  but 
when  presented  with  an  inconpatible  situation,  their  performance 
suffers. 

Now  the  answer  to  the  question  of  why  the  preference  for 
different  interface  features.  The  following  answer  seems  to  be 
plausible.  In  the  Keyword  mode,  subjects  are  presented  with  a 
relatively  unstructured  database  view.  The  structure  or  the 
organization  which  users  perceive  is  the  one  which  they  themselves 
inpose.  This  structure,  in  turn,  gives  rise  to  their  choices  of 
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specific  keyword  used  while  searching  for  items  in  the  database. 
This  structure  is  generated  by  the  user.  This  conplex  database 
structure  seems  to  be  comfortable  for  FI  subjects  \dK>  are  able  to 
identify  search  paths  to  information  items  embedded  in  a  complex 
structure. 

In  contrastr  the  sequential  search  mode,  preferred  by  FD 
subjects,  presents  highly  structured,  straight  forward  database 
view,  i.e.,  a  simple  linear  ordering.  Perhaps  the  preference 
exhibited  by  FD  users  reflects  their  preference  for  less  oonplex 
database  views. 

One  of  the  main  questions  raised  in  the  initial  stages  of  this 
project — does  individual  difference  dimension  affect  user's 
information  retrieval  performance,  seems  to  have  an  affirmative 
aiiswer.  These  results  clearly  reveal  that  Human-Ccxiputer  Interface 
design  can  be  optimized  to  individual  differences  in  cognitive 

o 

style  among  system  operators.  The  results  repeatedly  showed  that 
properly  matching  interface  design  characteristics  can 
significantly  enhance  the  task  performance  of  huiran  operator. 
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APPENDIX  A 


Virtual  Interface  ^sten 
(VIS) 

Se<^on  1 

1.  Overall  System  Description 

The  program  VIS  Ver  3.3  is  a  complete  and  flexible  software 
system  which  can  be  used  to  simulate  a  wide  variety  of  computer- 
database  user-interface  designs.  This  system  can  be  used  for  basic 
experimentation  as  well  as  an  aid  in  the  design  and  implementation 
of  actual  interface  systems. 

Basically,  VIS  3.3  provides  a  system  whereby  a  person  (e.g., 
an  experimenter)  sits  at  center  of  an  information-collection 
network.  From  the  center  of  this  network,  the  person  can  access 
and  connunicate  with  a  variety  of  information  sources  such  as  other 
conputers  and  remote  databases. 

In  particular,  the  experimenter  can  connunicate  with  another 
person,  the  subject,  located  at  a  second  computer  -  the  "S- 
computer."  The  main,  central  computer  at  which  the  experimenter 
works  is  the  "E-con|uter." 

Since  the  experimenter  can  control  the  form  and  content  of  all 
information  presented  to  the  subject  on  the  S-conputer  display,  and 
can  also  interpret  emd  process  all  information  entered  by  the 
subject  into  the  S-conputer,  it  is  possible  for  the  experimenter  to 
make  the  S-computer  mimic  any  desired  database  user-interface.  TSe 
overall  system  can  best  be  understood  by  examining  the  block 
diagram  shown  in  Figure  1. 

1.1  Software  G?nponents 

The  software  for  this  system  consists  of  four  basic  parts. 
These  are: 

EkP2E  -  This  is  the  primary  control  program  which  resides  in 
the  E-computer.  This  program  controls  the  overall  flow  of 
information  in  the  system,  records  experimental  data,  and  most 
importantly,  provides  many  convenient  features  that  make  it 
easy  and  quick  to  format  data  in  a  manner  ccnsistent  with  the 
user-interface  being  simulated.  ^Ms  includes  the  ability  to 
create  and  properly  format  menus,  lists,  error  messages,  etc. 

EXP2E  consists  of  four  binary  program  modules,  EXF2E,  EXP2EB, 
EXP2EC,  and  FILESEARCH.  Note  that  EXP2E  (or  EXP2E.DEM0)  is 
listed  as  an  Applesoft  ("A”)  file  when  listed.  This  is 
because  this  module  consists  of  a  single  Applesoft  line  which 
jumps  to  a  binary  program  segment. 

EXP2S  -  This  is  the  control  program  that  resides  in  the  S- 
computer.  EXP2S  handles  many  communication  functions, 
controls  the  general  display  formatting  of  S-computer 
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displays#  and  is  used  to  make  the  flow  of  the  simulation 
faster  by  locally  handling  many  tasks  (e.g.#  presentation  of 
"static"  screens). 

SUPPOKT  PROGSRAMS:  A  large  nuirber  of  smaller#  support  programs 
have  been  developed  for  use  with  this  system.  These  programs 
provide  such  functions  as  downloading  EXP2S  from  the  E-* 
conputer  into  the  S'computer.  The  primary  coiponents  of  this 
program  collection  eu:e  SSC-SETIUP#  a^  PROG  TR^  LGO  (an  exec 
file)#  PSEUDQ-'IDB,  PSEIDONEN-FIIJEIS#  PSEUDO  DISK#  FIUBSEARCH# 
SETUP  (another  exec  file)  and  RUN-TIME-PARMS.  The  functions 
of  these  support  programs  and  files  are  explained  In  detail  In 
the  Appendices. 

LOCAL  DATABASE  FII£S  -  VIS  33  provides  access  to  a  large  set 
of  ready-made  responses  that  can  be  sent  to  the  S-computer. 
Utilizing  ready-made  response  files  saves  the  experimenter 
from  entering#  in  a  time  consuming#  manual  fashion#  many 
replies  to  the  S-computer.  Response  files  are  provided  for 
PROBLEMS#  ERRC^  MESSAGES#  HELP  SCREENS#  conmcxi  Short  phrases 
(MEMory)  Files)#  and  various  common  ANSWERS#  that  are 
frequently  sent  to  the  S-conputer.  In  addition#  VIS  3.3 
allows  the  experimenter  to  access  one  or  more  optional#  on¬ 
line#  local  databases.  The  primary  on-line  datable  is  stored 
in  a  128K  "RAM  Disk"  disk  drive  emulator  to  provide  ultra-faist 
data  search  and  retrieval. 

1.2  Hardware  Requirements 

The  overall  system  requires  the  following  hardware: 

S-conputer:  an  APPLE  11+  conputer  with  at  least  48K  memory#*  a 
Videx  80-column  display  card  (equipped  with  reverse  video  option) 
in  slot  3;  a  software-controlled  switch  (i.e,#  the  Videx 
"Softswitch")  for  switching  between  40-  and  80-coiumn  display 
screens;  an  Apple  "Super  Serial"  RS-232  coimunication  can  in  slot 
2.  A  5  1/4"  Floppy  disk  drive  with  controller  card  in  slot  6. 
This  disk  drive  subsystem  nust  be  conpatible  with  ^pple  DOS  3.3. 

E-conputer;  An  APPLE  11+  conputer  with  at  least  64K  memory;  a 
Videx  80-coiuim  card  (equipped  with  reverse-video  option)  in  slot 
3;  A  Vide2.  "Softswitch"  device  for  video-screen  switching:  An 
Afple  "Super  Serial"  RS-232  coimunication  card  in  slot  2;  at  least 
one  disk  drive  with  the  disk  controller  card  in  slot  6;  a  Mountedn 
Hardware#  Inc.,  "Thunder clock"  in  slot  7.  To  support  remote  data- 
base/conputer  features#  a  modem  card  nust  be  provided  in  slot  4.  A 
Hayes  "Micromodem  II"  is  reconmended. 

In  addition#  VIS  3.3  requires  a  128K  RAM  memory  card  in  slot 
0.  This  card  must  be  compatible  with  Saturn  Systems  software 
designed  for  their  128K  card. 

1.2.1  S-  and  E-Conputer  Interconnection 

The  S-  and  E-computers  are  linked  via  an  RS-232  Serial 
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Coimnunication  line  between  the  SSCs  in  each  computer.  Tlie  SSCs 
BhCHild  each  be  set  to  the  "terminal"  mode  by  properly  configuring 
the  onboard  switches  and  juirper  block.  The  baud  rate  of  the  S- 
coitputer  SSC  should  be  initially  set  to  300b.  (BXP2E  software  will 
control  the  E-conputer  SSC  baud  rate  as  well  as  subsequent  settings 
of  the  SHxmi.wter  SSC.) 

2.  Starting  the  System 

The  following  procedure  can  be  used  to  load  eind  start  the 
system. 


1.  Put  a  VIS  3.3  PRE-SETUP  disk  into  drive  1  at  the  E-oonputer 
and  "boot"  it.  The  PRE-SETUP  disk  should  contain  the 
following  files: 

-  HEUiO 

-  PSEIDO  DISK 

-  PSEUDO. NRM 

-  PSEIDO.PARAMS 

These  files  are  used  to  prepare  the  system  so  that  it  can 
store  information  on  the  128K  RAM  card  in  slot  0  of  the  E- 
computer.  This  is  done  by  making  patches  to  the  DOS  that  is 
installed  when  the  PRE-SETUP  disk  is  booted.  Note  that  the 
DOS  that  is  installed  is  NOT  the  normal  DOS  33. 

The  following  files  may  also  be  included  on  the  PRE-SETUP  disk 
although  they  are  optiaial: 

-  EXP2S 

-  IDB.SEQ 

-  MAKEIDB 

-  INSTRUCTIONS  (text  files  of  user  instructions) 

2.  When  the  PRE-SETUP  disk  boots,  respond  to  the  pconipt  by 
pressing  the  space-bar  to  RUN  the  PSEUDO  DISK  program. 

When  the  PSEIDO  DISK  program  begins,  select  option3  (lESIALL 
PSEUDO  DISK).  (See  the  Appendix  section  on  the  PSEUDO  DISK 
program  for  an  explanati<xi  of  what  all  the  options  do.) 

3.  After  the  PSEUDO  DISK  has  been  installed,  remove  the  PRE¬ 
SETUP  disk  and  put  in  the  SETUP  disk  in  Drive  1  of  the  E- 
conputer. 

The  SETUP  disk  nust  coiitain  the  following  files: 

-  HEUD 

-  SETUP 

-  RUN. TIME. PARMS 

-  PSEIDO-IDB 

-  PSEIDO-MEM-FILES 

-  PSEIDO-IDB 

-  IDB 
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~  EXP2Eb 

-  EXP2EC 

-  AUL  M(einory)  files  (e.g,.  Ml,  M2f  etc.) 

-  AIL  HELP  files  (e.g.,  HELP.l,  HELP.2r  etc.) 

>  ALL  PROBLEM  files  (e.g.,  PRDBl.l,  PnOBl.2,  etc.) 

All  of  these  files  are  REC2UIRED  to  setup  VIS  33. 

Setup  all  necessary  files  by  typing: 

EXEC  SETUP  (return) 

When  everything  is  setup  and  ready,  the  conputer  will  display 
the  message: 

SETUP  IS  CXMPLETE.  INSERT  PROGRAM  DISK  AH)  RUN  EXP2E 

(NOTE:  This  process  takes  about  7  minutes.  You  should  see 
the  database  being  loaded  into  the  pseudo  disk  during  the 
first  part  of  the  process.) 

4<.  Now  load  EXP2S  into  the  S-computer.  Put  the  disk 
containing  EXP2S  (this  isj  probably  the  PRE-SETUP  disk)  into 
the  S-computer  drive  and  boot  the  system  (e.g.,  turn  on  the 
power).  Then  type; 

RUN  EXP2S 

The  message  "PLEASE  WAIT..."  should  appear  on  the  S-computer 
display.  This  means  the  S-conputer  is  waiting  for  commands 
from  the  E-conputer.  Setup  at  the  S-conputer  is  complete. 

5.  Now  run  either  EXP2E.  Put  the  RUN-TIME  disk  in  the  E- 
courputer  drive  1.  This  disk  must  contain  tiie  following  files: 

-  HEILO 

-  EXP2E 

-  ALL  ANSWER  files  (e.g.,  ANSWER.l,  ANSWER. 2,  etc.) 

Since  all  available  space  is  needed  on  a  RUN  TIME  disk  for 
data  storage,  a  new  RUN  TINE  disk  ocpy  slKxiId  tie  prepared  for 
each  subject. 

RUN  EXP2E  (return) 

The  experiment  should  begin.  Continue  by  answering  the 
prompts  presented  on  the  E-conputer  display.  (Remenber  that 
the  program  EXP2S  in  the  S-coitputer  should  be  running  at  this 
point.) 

3.  Restarting  the  System  After  It  Has  Been  Setup 

After  the  system  has  initially  been  set  up,  it  is  not  neces¬ 
sary  to  repeat  all  the  steps  descrii^  above.  In  particular,  it  is 
NGT  necessary  to  reload  files  into  the  pseudo  disk.  Piles  remain  in 
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the  pseudo  disk  until  the  E-con^ter  is  turned  off.  When  the 
pseudo  disk  is  activer  it  functions  just  like  another  disk  drive. 
To  see  if  files  are  still  loaded  into  the  pseudo  disk,  catalog  it 
as  follows: 

CATMOG  S5  (return) 

After  cataloging  remenber  to  go  back  to  the  main  disk  in  slot 
6.  This  can  be  done  by  typing* 

CATALOG  S6  (return) 

Note  that  the  slot  designations  ARE  KEXZESSARy. 

If  files  are  still  present,  then  it  is  only  necessary  to  type: 
-  RUN  E}CP2E 
4.  Iteing  the  System 

This  section  describes  how  to  actually  use  the  system  to  run 
an  experiment. 

4.1  Using  EXP2E  at  the  E-conputer. 

4J.J  Initial  Parameters 

Begin  by  answering  the  initialization  questions  presented  on 
the  E-conputer  screen.  The  acceptable  responses  to  each  prwipt  are 
shown  with  each  question.  The  proper  responses  depend  upon  the 
particular  experimental  conditions  and  user-interface  to  be  sinu- 
lated. 


4.1.1.1  Some,  All,  or  No  Data 

This  pronpt  lets  the  experimenter  determine  how  much  data  will 
be  collected  as  the  programs  run.  The  "ALL”  option  means  that  all 
data  events  and  the  corplete  contents  of  ALL  messages  and  displays 
presented  on  the  S-computer  are  recorded.  This  mode  requires  a  lot 
of  data-storage  space  on  the  RUN-TIME  disk. 

The  "SOME"  option  records  only  data  events  (e.g.,  the  commands 
issued  by  either  the  subject  of  experimenter).  This  saves  a  lot  of 
disk  storage  space  anci  makes  the  programs  run  faster.  This  is  the 
RECOMMENDED  operating  mode. 

The  "NO"  option  inhibits  data  recording.  This  is  used  for 
pilot  testing  or  other  situations  in  which  it  is  not  necessary  to 
keep  data  from  an  experimental  session. 

4.1.1.2  Entering  HELP-*Message  Screens 

The  program  will  now  ask  the  experimenter  to  enter  the  HEIiP 
screen  that  will  be  piesented  when  the  subject  the  HELP  command  at 
the  S-ccmputer.  Note  that  this  screen  will  depend  very  much  upcxn 
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what  interface  is  being  simulated. 

The  HELP  screen  that  is  entered  will  be  basically  the  same  one 
that  is  showTi  to  the  subject  when  help  is  requested.  HOWEVER, 
since  some  commands  will  be  common  to  every  user-interface,  S- 
conputer  will  automatically  put  the  following  lines  at  the  tqp  of 
every  help  screen. 


OCMMA^ 


NEW  PRDBI£M 
PEOBUiM 
HELP  OR  ? 
DONE 


GET  A  NEW  PRDBIIM 
SHOW  CURRENT  PROBLEM 
SHOW  LIST  OP  CCMMAIOS 
IICICATE  PROBLE24  DONE 


Remenber,  the  HELP  screen  is  always  presented  on  the  40-colunn 
display,  so  the  lines  of  the  HELP  screen  should  be  less  than  40- 
columra.  To  make  it  easier  to  see  indiat  the  screen  will  locrfc  like, 
EXP2E  draws  a  vertical  line  on  the  screen  at  column  40.  If  a  HEIf 
screen  is  manually  entered,  make  sure  the  lines  do  not  cross  this 
boundary. 

HELP  screens  can  be  entered  automatically  or  manually: 

4.1.1.2.1  Automatic  HELP-Screen  Entry 

Ready-made  HELP  screens  may  be  prepared  in  advance  and  stored 
on  the  RUN-TIKE  disk  as  text  files.  To  access  and  use  a  ready-made 
HE  IP  file,  just  enter  the  filename  (followed  by  return). 

NOTE:  HELP  files  are  stored  on  disk  using  names  that  begin 
with  "HELP."  (e.g.,  HELP.l,  HELP.2,  etc.).  It  is  only  necessary  to 
enter  the  LAST  part  of  the  HELP  filename  (e.g.,  entering  "1"  will 
access  and  load  helpfile  "HEIP>.1"). 

4.1,1.22  Manual  HELP-Screen  Entry 

first,  just  press  RETURN  to  specify  manual  entry.  Ihen,  type 
in  th€  desired  HELP  lines  (remember  to  watch  to  40-column  boiuxdary 
linel  .  To  end  entry  of  the  HELP  screen,  press  (no  return  is 
needec ) . 

fELP  screens  may  have  embedded  carriage  returns.  However, 
only  i  MAXIMUM  of  17  lines  should  be  entered  so  the  entire  HELP 
screer  (along  with  the  standard  HELP  lines  described  above)  %d.ll 
fit  or  the  40-coluiiii  x  24  line  display. 

I  EIJ»-SCREENS  MIOT  BE  ENTERED  IN  UPPER-CASE  ONLY,  LOWER-CASE 
LEITEI  S  ARE  NOT  ALLOWED  IN  HEI^.SCREENS. 


4.1.1.2.3  Accepting,  Correcting  or  Re-entering  the  HELP-Screen 

3f  HELP-screen  is  OK,  press  "Y"  to  next  question  on  screen. 
If  HE)  P  screen  is  not  OK  press  any  other  key  to  re-enter  the  KEL  * 
displ.  y.  After  the  HELP  screen  is  accepted,  it  will  automatically 
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be  sent  to  the  S-computer  along  with  all  other  experiment 
parameters.  The  E-coirputer  should  display; 

I/»DING  PARAMETERS  INTO  S-COMPUTER 
PI£ASE  WAIT 

When  all  parameters  are  loadedr  the  E-conputer  will  display; 

S-conputer  is  Ready 
Press  any  key  to  continue 

At  this  point  all  parameters  have  been  loaded  into  the  S- 
coirputer  and  the  S-conputer  should  be  waiting  to  begin  the  experi¬ 
ment.  The  S-conputer  should  be  in  the  80-column  reverse  video¬ 
mode.  A  "?"  should  be  displayed  in  the  upper  left  comer  of  the  S- 
conputer  display. 

AlsOf  the  E-computer  is  ready  to  begin.  At  this  point,  make 
sure  the  subject  is  ready.  Read  the  instructions  to  the  subject 
etc.,  and  when  ready,  start  the  experiment  process  cis  described 
below: 


4.1.2  Beginning  the  Actual  Experiment  Session 

When  ready  to  actually  start,  press  any  key  as  instructed  on 
the  E-conputer  display.  This  will  activate  the  (3CM  level  described 
below. 


4.1.2.1  Ccxmunications  Channel  Menu  (OCM) 

The  CCM  is  the  "top  level"  of  the  EXP2E  program.  From  the  C3CM 
the  experimenter  can  choose  to  comounicate  witl.i  a  variety  of  infor¬ 
mation  channels  and  sources. 

Most  channels  should  be  self-explanatory  and  so  only  a  short 
description  of  each  channel's  function  will  be  given. 

4.1.2.1.1  DOS  3.3 

"DOS  3.3"  is  the  path  out  from  VIS  3-3  and  should  only  be  used 
at  the  END  of  the  experiment  session.  (Note  that  VIS  33  actually 
uses  DAVID  DOS  -  a  modified  version  of  DOS  33.) 

4.1.2,13  REMOTE  DATABASE 

This  option  allows  the  experimenter  to  communicate  with  a 
remote  database  connected  to  the  E-computer  via  a  modem.  The 
remote  database  connection  must  be  established  BEFORE  running 
EXP2E.  The  link  nust  be  functioning  before  attenpting  to  uRe  this 
process  or  the  program  will  hang  up,  waiting  for  a  reply  from  the 
reirotc  coitputer.  The  messages  sent  and  received  do  not  affect  any 
inter;  ctions  between  the  S-  and  E-coirputers. 
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4.1^J.3  Uiiversity  Computers 


This  option  is  intended  for  use  when  some  local  university 
computer  is  connected,  via  the  modem,  to  the  E-computer.  This 
(^ticm  is  basically  similar  to  the  "Remote  Database"  option  but  is 
intended  to  support  more  extensive  intereK^ions,  such  as  transfer¬ 
ring  data  from  the  E-oonputer  for  analysis.  Note  that  this  option 
and  the  "Remote  Database”  option  cannot  be  used  at  the  same  time 
since  only  one  modem  is  available  on  the  E-oonputer. 

4J..2<1.4  Experimenter's  Program 

This  option  is  designed  to  allow  a  special  tenporary  exit  from 
EXP3E  to  any  special  subroutines  in  the  E-computer  which  may  be 
written  for  customized  future  versions  of  VIS  3.3.  Re-entry  to 
EXP2E  from  such  a  subroutine  should  be  via  a  junp  to  location  l^lOO 
where  the  code  for  EXP2E  begins. 

4J..2J..5  Subject's  Console 

Normally,  the  experimenter  will  wish  to  comnunicate  with  the 
S-conputer.  Wiis  can  be  accOTpl.lshed  by  choosing  channel  "s", 

4.1.2.2  The  SCOMP  Menu  Level 

Selecting  channel  S  moves  the  experimenter  to  the  "SCOMP" 
comrunications  level.  At  this  level,  there  are  several  options  for 
communicating  with  the  S-computer.  These  options  are  explained 
below: 


4.1.2.2.1  Other  Comnunications  With  Subject 

This  option  allows  the  experimenter  to  send  a  single  messeige 
to  the  S-conputer.  The  person  at  the  S-computer  then  cian  send  a 
single  reply.  This  option  is  used  mainly  for  testing  the  conruni- 
cation  between  the  S-  and  E-conputers.  Tliis  comrunication  option 
is  outside  the  flow  of  the  main  experiment-control  process  and  so 
should  not  be  used  v^n  an  experimental  session  is  in  progress. 

Note:  Messages  sent  back  and  forth  must  be  LESS  THAN  256 
characters  long. 

THESE  MESSAGES  MUST  BE  ENTERED  IN  UPPfK-CASE  ONLY.  LOWER-CASE 
LE-PTERS  ARE  NOT  ALLOWED  SINCE  THEY  WILL  BE  DISPLAYED  ON  THE  S- 
COMPm’ER'S  40  COLUMN  SCREEN. 

4.1.2.2.2  Local  A 

This  option  is  reversed  for  future  veisions  of  the  program  and 
have  no  effect  in  the  current  Ver  33. 

4.1.2.23  Return  to  Main  Corraiunications  Console 

This  option  allows  the  experimenter  to  go  back  to  the  CCM 
level.  For  example,  during  the  course  of  the  experiment,  the 
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experimsTiter  might  wish  to  access  the  remote  database.  This  can  be 
done  ty  selecting  option  6#  then  selecting  the  Remote  Database 
optiofi  on  the  CCM  menu,  and  then  finally  returning  from  the  CCM 
nenu  to  the  SCCMP  level. 

4.1.2.2.4  Leaving  the  Program 

This  option  allows  the  experimenter  tc  leave  the  program  when 
the  experiment  session  is  over.  To  exit  from  the  system,  go  back 
tc  the  CCM  level  and  then  exit  by  choosing  the  DOS  option. 

4.iJ2.2.5  Begin  Experiment  Session 

T.iis  option  should  be  chosen  to  start  an  experiment  session. 
The  main  purxxsse  of  this  option  is  to  initialize  tbe  datafiles  used 
in  the  e.'fperlmwt. 

4.1.2.2.6  Send  New  Problem  to  Subject 

This  option  can  be  selected  to  send  a  new  problem  to  the 
subject.  As  with  the  HEHliP-screen,  problems  can  be  entered  either 
manually  or  automatically. 

4.I.2.2.6.1  Automatic  Problem  Entry 

Riiddy-irade  files  nay  be  stored  as  text  files  on  disk  1.  These 
files  all  have  names  that  begin  with  "PBOBl.”.  When  requesting  one 
of  the:ie  problem  files,  it  is  not  necessary  to  enter  the  first  part 
of  the  problem  file  name.  For  exartple,  to  access  problem 
■PRDBI.I",  just  enter  "1"  (followed  by  return). 

4.1.2.2.6J2  Manual  Problem  Entry 

Pjroblems  nay  also  be  entered  manually.  Remenber  that  probleiis 
aie  presented  on  the  40-columr.  screen.  Therefore  problem  lines 
should  be  le5>s  than  40  columns  wide. 

To  make  it  easier  to  properly  enter  a  problem,  a  vertical  line 
is  drawn  on  the  display  at  coluim  40.  Do  not  go  over  this  boundary 
^en  nvmually  entering  a  problem. 

When  entering  a  problem,  you  can  use  the  backspace  key  to 
correct  typing  errors. 

To  terminate  manual  problem  entry  press  "**'  (no  return  is 
needed!  * 

Nk:7rE!  The  TOTAL  riurrber  of  characters  in  a  PRCBLEM  screen  nust 
be  LESS  THAN  256. 

USE  ONLY  UPPER-CASE  WHEN  ENTERING  PROBLEMS.  LOWER-CASE 
lEITERS  ARE  NOT  AUXWED. 
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4..'i..2.2.6.3  Aoceptingr  Correcting,  or  Re-entering  a  Prci>lein 

After  a  problem  has  been  entered,  type  'y*  to  accept  it  and 
send  it  to  the  S-conpiiter.  Pressing  any  other  key  vill  restart  the 
problem-entry  process. 

4.1.2.2.6.4  Continuing  After  Sending  a  New  Problem 

Cnee  the  problem  is  received  at  the  S-oomputer,  it  %d.ll  auto¬ 
matically  appear  on  the  S-coniputer  40-column  screen.  The  E- 
cciDputer  will  wait  until  the  subject  has  read  the  problem  and 
pressed  a  key  indicating  that  s/he  is  ready  to  continue.  When  this 
key-press  is  made,  the  main  flow  qf  the  program  will  autouetically 
continue. 

After  the  new  problem  has  been  sent,  the  program  will  return 
to  the  SCOKF  menu.  The  experimenter  should  now  select  option  7  (CR 
l/DOP)  and  proceed  \7ith  the  experimm^t. 

4 J.2.2.7  Conmand/Response  Sequence 

This  option  causes  the  program  to  enter  the  Comnand/Respense 
Seguence  Loop.  This  is  the  heart  of  the  experiment  process.  It  is 
in  this  loop  that  the  subject  enters  commands  to  the  "virtual 
database,"  the  experimenter  receives  these  coInm^mds,  processes 
them,  and  then  enters  a  response  which  is  sent  back  to  the  S- 
cemputer.  This  back  and  forth  command-response  loop  continues 
until  the  experimenter  decides  to  terminate  process. 

The  experimenter  may  terminate  the  process  for  several 
reasons.  For  example,  (and  most  commonly),  the  subject  finishes 
(i.e.,  solves)  a  problem  and  the  experimenter  terminates  the  CR 
loop  so  that  a  new  problem  can  be  sent  to  the  subject. 

Tlius,  in  the  CR  loop,  the  experimenter  nust  receive  and  moni¬ 
tor  conrands  entered  by  the  subject  and  nust  then  enter,  format  and 
send  responses  back.  The  program  provides  many  features  to  make 
tills  task  easier  and  faster. 

When  thia  C2?  loop  begins,  the  E-conputer  waits  for  the  subject 
to  enter  a  ccitroand.  (Renenber,  the  subject  has  already  received  a 
problem.) 

4.1.2.2.7.1  Responding  to  Comrrunds  from  S-Conputer 

When  a  comnand  is  received  from  the  S-c<XTputer  it  is  displayed 
on  the  ex][:)erimenter's  screen.  The  experimenter  must  now  decide  how 
to  respond  to  the  command. 

The  response  to  be  made  will  depend  upon  the  type  of  interface 
being  sinulated,  os  well  as  tie  specific  comnand.  Several  options 
are  available  for  responding,  as  described  below: 

-IGNORE:  T)  e  experimenter  may  wish  to  "ignore"  the  conunand 

aid  sjjttply  wait  for  the  next  comnand  without  doing  anything. 


116 


For  exanple,  if  the  subject  has  requested  to  see  the  "help” 
screen  by  entering  the  •HELP”  command,  there  is  no  need  for 
the  experimenter  to  do  anything  -  the  "help"  screen  is 
automatically  presented  by  the  S-computer.  Thus  the 
experimanter  vould  simply  "ignore”  this  command  and  continue 
to  wait  for  the  next  commend. 

NOTE:  Even  though  the  experimenter  "ignores"  a  command,  all 
pertinent  data  concerning  the  command  is  still  automatically 
recorded.  So  "ignoring"  a  command  does  NOT  mean  that  data 
concerning  this  comnand  is  lost. 

Ariother  commcind  that  should  be  ignored  is  "PROBLEM",  since 
this  is  also  harxiled  autcxnatically  by  the  S-computer. 

USE  "IGNORE"  ONLY  FOR  "HELP"  AND  "PROBLEM"  COMMANDS.  Using 
IGNORE  with  any  other  comnand  will  cause  the  system  to  bang¬ 
le. 

-LEAVE  CRLOOP;  RETURN  TO  SCOMP  MENU:  The  experimenter  may 
terminate  the  CRLOOP  interaction  directly  at  this  point  and 
return  to  the  SCOMP  menu,  ltds  would  be  dene,  for  example,  if 
the  subject  indicated  that  they  had  "solved"  the  problem  upon 
which  they  were  working.  The  experimenter  could  then  go  to 
the  SCOMP  level  to  send  a  new  problem  or  to  end  the  experimen¬ 
tal  session.  To  leave  the  CRLOOP,  enter  CONTROlr-X  (followed 
by  return).  NOTE:  This  exit  option  is  NOT  shown  in  the 
choice-menu  at  the  bottom  of  the  screen  -  however,  it  is 
available. 

-SELECT  A  READY-MADE  RESPONSE  FROM  DISK:  Depending  upon  the 
interface  being  simulated,  the  experimenter  may  have  stored 
some  common  responses  as  text  files  on  disk  1.  Each  such  text 
file  is  stored  on  disk  1  with  a  name  beginning  with  "ANSWER.". 
To  access  a  disk  answer  file,  only  the  second  half  of  tbs  name 
need  be  entered.  For  example,  to  access  "ANSWER.l",  the 
experimenter  just  enters  "1"  (followed  by  return). 

-SELECT  A  READY-MADE  RESPONSE  FROM  MEMORY:  As  an  alternative 
to  retrieving  ready-made  respenses  from  a  disk,  the  experimen¬ 
ter  may  retrieve  ready-made  responses  which  have  been  stored 
ahead  of  time  in  memory.  This  is  advantageous  since 
retrieving  responses  from  memory  is  much  faster  than 
retrieving  them  from  disk.  It  is  recommended  that  as  many 
short,  common  responses  as  possible  be  stored  in  memory  for 
easy  access.  The  program  allows  storage  of  50  such  ready-made 
answers. 

To  use  a  ready  made  answer  from  memory,  enter  "jin"  where  "nn" 
represents  the  code  number  of  the  desired  memory  fils.  For 
exaitple,  to  use  memory  file  Ml,  entei  "J.  (return)". 

Ready-made  responses  are  loaded  from  the  RAM  DISK  when  the 
program  starts.  Memory  files  are  permanently  stored  on  the 
SETUP  DISK  as  text  files  with  filenames  of  the  form:  Ml,  M2, 
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3-  /,99/ 

Note#  however#  that  only  ONE  ANSWER  file  can  be  upecified  in  a 
single  conii\and. 

***  Automatic  Lines  from  On-Lirie  Database.  Items  are  stored 
as  separate  records  in  an  optional  randonr-aocess  database  file 
on  the  128K  RAN  card  *^€060  disk.”  Single  records  or  a  range 
of  records  r.iay  be  accessed  and  automatically  added  to  the 
neuTiual  response-line  list.  To  specify  retrieval  of  records 
from  the  database#  use  the  following  commend  format  (NOTE: 
coirmands  MUST  be  terminated  with  a  V")s 

1-  /18 #56 #17 #25-30 #109/  ‘ 

Where  "1-"  is  the  line  nuniDer#  not  part  of  the  ccmnand. 

The  command  is  interpreted  as  follows:  First  get  item  18# 
then  item#  56#  then  17#  then  retrieve  the  RANGE  of  records  25- 
30  (i.e.#  retrieve  records  25#  26#  27#  2B#  29#  and  30)#  then 
finally  retrieve  record  109.  Each  record  is  presented  on  a 
separate  line.  Thus#  with  one  conmand#  the  experimenter  has 
g^erated  a  list  of  TEN  items.  Notice  that  each  item  or  range 
of  items  must  be  separated  by  conmas. 

***  Retrieving  Ready-Made  Line  from  Memory.  Any  of  the  pre¬ 
viously  stored  memory  items  may  be  automatically  added  to  a 
line.  For  exanple  to  use  memory  item  1  on  line  5#  the  experi- 
menter  would  enter: 

5-  /.!/ 

Notice  that  memory  items  are  indicated  with  the  (Ren»3m- 
ber  that.  ANSWER  Hies  are  indicated  by  a  ",**.)  Only  ONE 
memory  item  may  be  specified  in  a  ccmnand  line. 

***  Retrieving  from  Other  Database  Files.  It  is  possible  to 
change  the  database  file  from  which  records  are  retrieved. 
The  new  database  MUST  be  a  random-access  text  file.  The  name 
of  the  file  MUST  be  three  characters  in  length.  The  normal 
database  from  which  items  are  retrieved  is  named  LDB  (local 
database).  To  retrieve  from  an  alternate  database  file#  us 
the  following  coimand  format: 

6-  /XYZsdll #15, 20-25/ 

This  chemges  the  database  filename  to  XYZ.  The  slot  of  the 
drive  containing  the  database  disk  is  specified  by  "s"  (typi¬ 
cally  5  or  6).  The  drive  is  specified  by  "d"  (either  1  or  2)# 
and  the  length  of  records  in  the  random-access  file  is  speci¬ 
fied  by  "11".  Notice#  "11"  MUST  be  a  two-digit  number.  The 
comma  following  the  record  length  IS  REQUIRED.  ALL  8 
CHARACTERS  MUST  be  present  when  changing  the  database  file. 
After  the  file  is  changed#  the  program  will  retrieve  record 
15#  and  records  20-25. 
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The  change  in  database  file  REMAINS  UNTIL  XT  IS  CHANGED  AGAIN. 
The  normal  file  is  specified  by /lDB5143f  (i>e.,  the  neune  is 
LDB,  it  is  on  "pseudo  drive  l”f  and  has  a  record  length  of 

43). 

♦**  Using  Data  Obtained  from  Local  Database  Search.  Informa¬ 
tion  retrieved  from  the  local  database  can  be  automatically 
added  to  the  response  list  by  using  the  "U"  option  (i.e.i 
USE).  After  retrieving  information  from  the  local  database 
and  returning  to  the  manual  response  entry  level,  select  U 
option  as  follows: 

/U/ 

71%  retrieved  data  will  automatically  be  added  to  the  response 
list. 

After  a  response  has  been  entered,  press  Note  that  the 
response  lines  are  NOT  final.  They  can  be  changed  later  using  the 
EDIICR  process  v^ch  is  invoked  when  the  key  is  pressed. 

4.1 .2.2.7 .3  Searching  the  Local  Database 

In  generating  a  response  to  the  subject,  it  may  be  useful  to 
search  the  local  database.  A  high-speed,  keyword  database  is  built 
into  EXP2E.  To  access  the  local  database  (LDB)  enter  CONTROL-E 
from  the  manual  line  entry  process  (BEFORE  pressing  as  men¬ 
tioned  above).  The  LDB  display  will  appear.  Two  search  options 
are  available: 

FIND  -  This  mode  scans  the  ENTIRE  database  and  finds  ALL 
matching  items.  To  search  for  all  items  containing  the  word 
"PORK",  enter: 

FPORK  (return) 

SEARCH  -  This  mode  finds  each  matching  item  one  at  a  time. 
The  experimenter  can  either  cc»itinue  or  stq?  the  searcl:  after 
each  match.  To  use  this  option  enter  for  exanple: 

SPORK  (return) 

A  "wildcard"  character  "?"  is  also  available.  As  an  exanple, 
entering  FP?7K  would  find  all  matches  to  PORK  rmd  also  find  all 
matches  to  PM3(,  PEEK,  etc. 

Also,  the  Hatching  process  finds  partial  matches.  Thus  "SFO^ 
would  search  for  and  match  PORK  as  well  as  POTATO. 

ONI.y  ONE  keyword  may  be  specified  in  any  search  (e.g.,  APPLE 
PIE  is  NOT  allowed.  Separate  search  for  APPLE  and  for  PIE  would 
need  to  be  made). 
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After  a  search  is  made  with  one  keyword,  another  search  can  be 
made  with  a  new  keyword.  Ttitee  options  are  providedi 

NEW  -  With  this  option  previously-retrieved  items  are  NOT 
retained  for  transfer  back  to  the  response-line  list  atter  the 
next  search  with  the  new  keyword. 

APPEND  -  New  retrieved  items  are  ADDED  to  the  list  of  all 
previously  retrieved  items.  Thus,  one  can  retrieve  all  items 
containing  the  keyword  "PORK”  and  then  add  to  this  list  all 
items  containing  the  word  "BEEF*. 

REnjRN  -  Return  to  the  manual  response  entry  display. 

Note  that  retrieved  items  can  be  added  to  the  response-line 
list  with  the  /U/  command  (see  section  4.1.2.2.7.2). 

4.1.2.2.7.4  Leaving  the  CR  LOOP 

The  experimenter  can  leave  the  CR  Loop  permanently  or 
tenporarily.  Leave  the  CR  Loop  PERMANENTLY  when  a  problem  has  been 
completed,  for  exanple.  Leave  the  CR  Loop  temjporarily  to  access 
information  from  a  remote  database  and  then  return  to  make  the 
response  to  the  subject,  for  exanple. 

To  leave  PERMANENTLY,  press  cntrl-X. 

To  leave  temporarily,  press  cntrl-W.  To  return  after 
tempo  rarily  leaving,  just  select  option  7,  Command/Response 
Sequence,  from  the  SCOMP  communications  menu.  The  program  will 
autonetically  return  you  to  just  where  you  left. 

4.1. 2.2.7 .5  Editing  Response  Lines 

After  a  basic  respoise  has  been  entered,  it  may  cont^dn  errors 
or  the  experimenter  might  want  to  review  it.  This  can  be  done  with 
the  EDITing  function.  After  the  experimenter  types  to  conplete 
the  basic  entry  of  the  problem,  the  EDIT  function  is  automatically 
started.  The  following  corrmands  are  available: 


■f(  return)  . . show  the  next  "peige*  of  11  items 

-(return)  . . .  show  the  previous  page 

A(ieturn)  . add  a  new  line  to  END  of  response  list 

Dn( return)  . delete  line  n 

]Rn(  return)  . .  replace  line  n 

In  (return)  . . insert  a  new  line  in  front  of  line  n 


When  the  response  list  is  as  desired,  just  press  RETURN  (with 
no  cormand)  to  leave  the  editor. 

4.1.2.2.7.6  Automatic  Formatting 

The  system  will  automatically  format  a  response  in  several 
ways.  For  example,  the  system  can  automatically  produce  HENUs  or 
LISTS  on  the  subject's  display.  To  do  this,  put  "formatting” 
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conunands  into  the  response  lines.  This  can  be  done  initially  or 
with  the  EDIT  function.  The  following  format  commcunds  are 
avcdlable: 


.M . .  start  of  end  a  menu 

.L . .  start  or  end  a  list 

.mnn . .  set  left  margin  to  nn 

.IM . end  a  current  margin  setting 

.C . start  or  end  automatic  line  centering 


The  use  of  these  comnands  Is  best  shown  by  examples: 

These  respor^e  lines: 

1“  .m 

2-  apples 
3“  pears 

4-  plums 

5-  .m 

6- 

7-  .c 

8-  choose  from  above 
9“  .c 

10-  bananas 


produce: 


***  Menu  of  Choices  *** 

1-  apples 

2-  plums 

3-  pears 

choose  from  above 


bananas 

Notice  that  the  final  item  is  not  centered,  because  the  second 
occurrence  of  a  formatting  command  (i.e.,  the  second  ".c"  in  line 
9)  disables  the  centering  function. 

A  list  is  basically  similar  to  a  menu  but  the  heading  "*** 
Menu  of  Choices  ***"  is  not  used. 

Changing  left  margin  is  illustrated  in  the  following  list: 


1-  .ImlO 

2-  «^5)les 

3-  ,lm20 

4-  plums 

5-  ,1m 
6~  pears 
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produces: 


pears 


apples 

plums 


Ohe  margin  setting  function  can  be  used  to  easily  center  all 
response  items  on  the  S~con|uter  display  without  having  to  type  in 
a  lot  of  spaces. 

When  the  Autcxnatic  Formatter  has  conpleted  its  operationr  if 
any  changes  to  the  display  were  made,  the  EDIT  function  is  again 
automatically  activated.  This  allows  the  experimenter  to  review 
the  formatted  response  and  make  any  corrections  if  needed.  New 
formatting  instructions  can  be  given  if  necessary. 

To  send  the  conpleted,  formatted  response  to  the  S-oonputer, 
just  press  KETURN  from  the  EDIT  function  citoice  line. 

This  conpletes  the  description  of  B(P2E  operation. 

4.2  Operations  at  the  S**conputer. 

Unlike  operations  at  the  E-conputer,  neeirly  everything  that 
happens  at  the  S*ccxiputer  should  be  self-explanatory. 

The  CMily  significant  point  to  note  is  that  a  DEMO  version  of 
EXP2S  can  be  created  for  testing  purposes  by  changing  the  defini¬ 
tion  of  SSC%  2  to  0.  (approxinately  line  200  in  the  program). 

5.  Data  Collection 


All  responses  made  by  the  experimenter  or  subject  are 
automatically  recorded  and  stored  on  the  disk  in  drive  1  of  the  B- 
conputer.  The  data  file  is  named  "DATA.SUEJNAME"  where  SUEJNAME  is 
the  name  of  the  subject. 

In  addition,  all  displays  presented  to  the  subject  are 
couple tely  recorded,  line  by  line. 

The  times  of  all  responses  (either  by  E  or  by  S)  eure  recorded 
to  the  nearest  1  second. 

5.1  Data  Collection  Options 

Recording  the  conplete  data  from  an  experimental  session 
requires  a  large  amount  of  disk  space.  For  testing  or  ether 
reasons,  it  may  be  useful  to  record  only  partial  data.  Two  opticxis 
are  provided  for  this.  These  options  are  selected  when  the  program 
is  started. 

Option  M  (No  Data)  can  be  selected  to  eliminate  any  data 
recording.  This  is  useful  primarily  for  testing  purposes. 
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Option  S  (Sore  Data)  c»llects  all  event  data  but  does  not  dunp 
out  a  conplete  copy  of  each  screen  vAiich  is  sent  to  the  S-conpjter. 
This,  option  is  probably  the  best  way  to  collect  data  in  normal 
situations. 
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APPEMJIX  A—Section  5 
Text  File  Ponnaits 

EXP2E  uses  nuinerou!^  text  files  which  are  prepared  in  advance 
f^r  presentation  during  an  experiment  session.  All  these  files  are 
rtandard  text  format  and  are  most  easily  prepared  with  APPXjSWRITER 
IX  or  scxne  similar  text  editor.  The  formats  of  these  files  are  as 
follows: 

MEMORY  PILES.  These  are  short  answers  that  are  commonly 
needed  as  responses  to  the  subject  (e.g.r  "No  Matching  Items," 
"Incorrect  Conuiuuid,"  etc.)  Filename  format  is  Mn  where  n  is  an 
access  code  nunber.  For  example.  Ml,  M2„,rM10,  MU,  etc.  Memory 
files  nust  be  less  than  256  charex^ers  long  and  irust  end  with 
Memory  files  may  contain  multiple  lines  (i.e.,  carriage  returns). 
For  exanple: 

Mo  Hatching  Items* 

ANSWER  FILES.  These  are  text  files  of  ready  made  answers  that 
can  be  sent  to  the  S-computer.  They  are  intended  to  be  used  when 
the  subject  reg(uests  details  of  a  particuleu:  recipe.  Ariswer  files 
may  contain  embedded  carriage  returns  and  may  be  MORE  than  256 
characters  long.  However,  each  ANSWER  FILE  MUST  end  with  "*". 
ANSWER  filenames  have  the  fol  lowing  format:  ANSWER.word.  "word" 
may  be  any  v^ord  or  number  (e.g.,  ANSWER.l,  ANSWER.PORK, 
ANSWER. VEGETABLES).  For  exanple: 

1500  Calories 

Serves  5  People 

Takes  3  Hours  to  Prepare* 

PROBLEM  FILES.  Problem  Files  are  text  files  that  contain 
ready  made  problems  to  be  presented  to  subjects.  Problem  filenames 
have  the  following  format:  PROBl.word,  where  "word"  may  be  any 
word  or  number  (e.g.,  PROBl.l,  PROBI. SALAD,  PROBl.BEEF, 
PRDBl .CHINESE).  Problem  files  must  be  LESS  TH.^N  256  characters  but 
they  may  centain  erbedded  carriage  returns.  Problem  files  nust  be 
designed  for  display  on  a  40-COL  SCREEN, 

Problem  files  MUST  USE  ONLY  UPPER-CASE  LETTERS  and  MUST  end 
with  "*".  For  exanple: 

PIM)  A  RECIPE  FOR  A  CHINESE  THAT  HAS 

I£SS  THAN  120  CALORIES  PER  SERVING* 

HELP  FILES.  Help  files  are  text  files  which  provide  HELP 
instructions  appropriate  for  the  particular  interface  being  simu¬ 
lated.  Help  files  must  be  design^  for  display  on  a  40-OGL  SCREEN. 
Help  filenames  have  the  format:  HELP.nn  where  "nn"  is  an  access 
code  number  (e.g.,  HELP.l,  HELP .2).  The  proper  format  for  a  Help 
display  can  b^t  be  seen  by  looking  at  the  default  Help  display  on 
the  S-corputer, 


128 


A  -  23 


KEU>  FllES  MUST  BE  ALL  UPPER-CASE  and  MUST  end  with  For 

ejiauTple: 

SEARCH  ABCD  -  SEARCH  FOR  KD®  "ABCD" 

BACKUP  -  SHOW  PREVIOUS  MENU* 

NOTE:  Help  files  may  contain  embedded  carriage  returns. 
AlsOf  Help  files  can  be  LONGER  than  256  characters  (unlike  some 
other  text  files).  Botf^ever#  Help  files  MUST  contain  a  MAXIMUM  of 
18  lines  since  additional  lines  vdll  be  automatically  pre-pended. 
If  more  than  18  lines  axe  used,  then  the  entire  Help  display  will 
not  fit  on  the  40-coluRn  screen. 
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AFPEM5IX  A—Section  6 
Changing  the  RLSHTIME  Peucameters 

EXP2E  Ver  33  uses  a  special  text  file  called  RUN-TIHB-PAP^ 
to  control  the  run  time  environment.  Ihis  allows  EXP2E  Ver  33  to 
autcxnatically  set  several  parameters  which  v#ere  formerly  entered 
manually  (e.g.#  SYNC  DELAY).  These  parameters  can  be  altered  by 
changing  the  RUN^-TINE-PARMS  text  file.  Uiis  is  s imply  a  text  file 
containing  a  list  of  parameters.  The  order  of  parameters  is;: 

SYNC  DEIAY 

Low  Baud  Rate  Code 

High  Baud  Rate  Code 

Number  of  Memory  Files  to  be  Loaded 

Record  Length  of  IDB  File 

Nonber  of  Problem  Piles  to  be  Loaded 

Number  of  Help  Files  to  be  Loaded 

Slot  Number  for  the  Printer  Interface 

Slot  lAmber  for  Super  Serial  Card 

Slot  Number  for  thie  Videx  Card 

Slot  Number  for  the  Modem  Card 

Slot  Number  for  the  Clock  Card 

iViy  of  these  parameters  may  be  changed  vrith  a  text  editor  such 
as  APPI£WRI1ER  II. 

The  standaurd  SYNC  DEIAY  value  is  150.  This  is  a  delay  value 
used  to  synchronize  the  S-  and  E-oomputers  during  data  transfers. 

The  low  and  high  baud  rate  codes  control  the  rate  at  which  the 
Super  Serial  Cards  in  each  computer  communicate  with  each  other. 
The  following  table  of  codes  is  applicable: 


4  .  75  baud 

5  . 150  baud 

6  . 300  baud 

7  . 600  baud 

8  . 1200  baud 


Standard  values  are  5  and  5  (i.e.,  150  baud  is  used  for  both 
high  and  low  speed  operations). 

The  other  options  are  basically  self-explanatory.  However# 
the  final  option  -  Slot  for  Serial  Comrunication  -  requires  more 
detail.  This  option  is  used  to  produce  a  "demo"  version  of  the 
EXP2E  program  as  explained  in  ;^p^ix  F. 
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APPENDIX  A— Section  7 

Creating  a  Demo  Version  of  the  EXP2E  Program 

During  development  and  for  testing  purposes  it  is  often 
convenient  to  use  a  "demo"  version  of  the  VIS  3.3  system  that  can 
be  run  with  only  one  computer  -  the  E-conputer.  Tliis  facilitates 
testing  a  practice  because  a  second  persm  is  not  needed  at  the  S- 
conputer.  Instead#  all  information  that  would  be  entered  by  the 
Subject  is  actually  entered  at  the  E-ooqputer  keyboard. 

This  also  means  that  the  experimenter  nust  manually  generate 
all  the  acknowledgment  signals  that  would  normally  be  produced 
automatically  by  the  S-conputer  program. 

To  create  a  "demo"  program  chemge  the  Super  Serial  Card  Slot 
option  in  the  RUN.TIME.PARMS  file  to  ”0.”  For  normal  operation# 
tMs  option  should  be  set  to  "2.* 
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AEPEM)IX  A— Section  8 
Functions  of  Other  Program  Nodules 

The  functions  of  various  other  software  modules  in  the  VIS 
system  2u:e  as  followss 

EXP2EjDEH0  This  is  a  version  of  the  basic  EXP2E  module  that 
has  beeti  modified  by  directing  all  Svper  Serial  Card  I/O  to  the  E- 
computer  keyboard  and  40-coluinn  screen  instead.  By  using  the 
EXP2EJ)ENO,  the  experimenter  can  test  the  system  without  loading 
EXP2S  into  the  S-cor:p.ter.  All  responses  that  would  normally  be 
coming  frcxn  the  S~co(iputer  must  be  entered  at  the  E-oonixiter  key¬ 
board.  Responses  received  from  the  "S-oonputer"  are  not  normally 
visible  (since  they  are  displayed  on  the  40-coluiun  screen  only). 

EXP2EB  This  is  the  second  binary  overlay  module.  This  seg¬ 
ment  primarily  controls  the  CCM  and  SCOMP  menu  functions.  The 
entry  point  for  this  module  is  $1100. 

EXP2EC  This  is  thc^  third  binary  overlay  module.  It  is 
primarily  concerned  with  processing  during  the  CRLOOP.  It  there¬ 
fore  handles  functions  such  as  automatic  formatting,  editing,  and 
linking  to  the  database  search  functions.  The  strurting  address  is 
$1100. 


FILESEARCH  This  is  a  short  binary  module  which  resides  in 
upper  memory  just  below  the  DOS  file  buffers.  This  segment  is  used 
for  database  searching  and  performs  all  matching  operations.  This 
segment's  starting  address  is  $9100. 

PSELDO-IDB  This  is  an  /^lesoft  program  \ihich  transfers  the 
local  database  text  file,  LDB,  from  the  setup  disk  to  the  pseudo 
disk. 


PSEUXHMEH-FILES  This  is  eai  J^lesoft  program  which  transfers 
the  various  menory  files  from  the  setup  disk  to  the  pseudo  disk. 
This  program  also  transfers  the  RUN.TTNEJPARMS  file  to  the  pseudo 
disk. 
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APPENDIX  A— Section  9 

Updating  and  Correcting  the  Local  Database r  11)B 

The  Local  Databasef  LOBf  is  stored  as  a  randon-accese  text 
file.  EXP2E  expects  this  file  to  contain  5  fields  in  each  record. 
The  first  field  contains  item  level  codes  (e.g.,  01;  02,  03;  etc.). 
Fields  2-4  contain  the  actual  item  content  of  the  record  (e.g.; 
"pork  chops”)  while  field  5  contains  page  information  (e.g.;  123- 
124). 


This  IDB  file  is  created  frocn  the  basic;  sequential  text  file 
version  of  the  database.  The  sequential  text  file  version  is 
generated  by  APFUMRIIER  II  or  some  similar  text  editor. 

Therefore;  to  update  LOB;  first  make  any  corrections  to  the 
original;  sequential  version  text  file  version  of  the  database. 
The  name  of  this  sequential  file  should  be  ”IOBJ5E0>* 

Next  put  a  blank;  formatted  disk  into  Drive  2.  Load  the 
program  MAKEIOB  v^ich  is  on  the  PRE-SETUP  disk.  Then  put  the  disk 
containing  IOB.SEQ  into  Drive  1  and  run  the  MAKEIOB  program  (i.e.; 
type  "RUN  MAKEIOB  <return>"). 

The  program  will  ask  for  the  nunber  of  records  in  tlie  IOB.SEQ 
file.  This  number  n^t  be  entered  correctly.  In  case  this  number 
is  not  knowi  for  sure,  MAKEIOB  has  a  feature  that  will  automatical¬ 
ly  count  the  number  of  records  in  the  IOB.SEQ  file.  However;  this 
process  takes  several  minutes  and  can  be  skipped  if  the  mmber  of 
records  is  known  in  ^dvance, 

After  the  number  of  records  in  the  LDB.SEQ  file  has  been 
entered  the  MAKEIOB  program  will  ask  for  the  record  length  to  be 
used  in  the  new  random-access  lOB  file. 

The  standard  record  length  is  40.  Note  that  this  includes 
space  for  peige  number  and  level  code  information.  Thirty  character 
spaces  are  left  for  item  information.  Recipe  information  which 
exceeds  30  characters  will  be  truncated. 

The  new  lOB  can  be  made  more  compact  by  using  a  record  length 
less  than  40.  The  number  of  characters  allocated  for  item  informa¬ 
tion  is  (record  length)-13. 

If  a  value  other  than  40  is  entered;  it  will  be  necessary  to 
also  change  the  RUN.TIHE.PARNS  file  to  reflect  the  new  record 
length. 

After  the  necessary  values  are  entered,  the  program  will  run 
automatically.  The  program  requires  about  15  minutes  to  create  the 
new  LOB  file. 
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APPENDIX  B 

Description  of  Simulated  Interfanps 


Twelve  simulated  usor'-interfaces  have  been  developed  for 
testing  the  Virtual  Interface  System  For  each  similated 

interface  r  a  s^t  of  conmands  has  been  devised  and  these  have  been 
arranged  in  HEUP  files  stored  on  the  SETUP  disk.  The  reader  should 
examine  these  HELP  files  when  going  through  the  following  explana¬ 
tions  of  each  simulated  interface. 

The  interfaces  have  been  designed  to  include  the  major  experi¬ 
mental  factors  in  the  "Individual  Differences  in  Human-Con^ter 
Interaction"  Project.  Briefly,  these  are: 

1.  Siae  of  command  set — large/small 

2r  Search  mode — keyword  or  menu 

3.  Backup  versus  restart  only 

4.  Jump  mode — ^multiple  versus  single- j»nip 

These  factors  have  been  ccmbined  to  yield  the  various  experi¬ 
mental  interfaces.  An  explanation  of  each  interface  now  follows: 


Interface  1.  Key  Mbrd  CKN),  Small  Connand  Set 

'[his  interface  uses  KW  search  mode  and  cxily  one  general  pur¬ 
pose  search  command  "SEARCH."  By  adding  various  options  to  the 
"search"  ccxntnand,  different  "search  type"  operations  are  performed. 
The  basic  concept  of  this  interface  is  that  when  the  user  makes  a 
search,  a  new,  smaller  list  of  "matched"  items  of  "hits"  is 
generated.  This  is  called  the  "search  list." 

lihen  the  user  starts,  the  Search  List  is  the  entire  database, 
since  no  matches  have  yet  occurred.  When  the  user  makes  a  search, 
the  resulting  list  of  matched  items  will  be  the  next  list  which  is 
searc  :ed. 

Tor  exar.ple,  the  user  may  first  search  for  matches  to  the 
keyword  "PIE."  Ail  items  containing  this  keyword  are  retrieved  and 
make  tp  a  new  list.  If  the  user  then  searches  for  matches  to  the 
keyword  "APPLE,"  only  the  "search  list"  will  be  examined.  Thus, 
the  U33r  will  probably  match  "apple  pie"  but  not  "apple  cider"  or 
"cpplo  butter"  because  these  items  would  not  be  in  tl«  Search  List 
after  the  first  search. 

'thus,  the  following  Search  List  rule  applies.  After  a  search, 
ANY  Hatching  items  cause  the  old  Search  List  to  be  ERASED  and 
replaced  with  the  newly-matched  items.  However,  if  NO  matches 
occur,  then  the  old  Search  r,ist  is  unchanged  (i.e.,  is  NCfT  erased). 

'.'he  user  can  reset  the  Search  List  and  cause  the  system  to 
searcn  through  the  entire  database,  rather  than  the  current, 
limit  'd  search  list. 
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The  other  in^rteint  concept  is  “SEARCH  CATBGORy.*  The  user 
may  specify  that  searches  are  to  be  made  only  on  items  within 
certain  "categories."  Note  that  categories  do  NOT  have  to  be  part 
of  the  actual  name  of  any  item  in  the  database.  For  exanple» 
suppose  the  user  vanta  to  search  only  for  "desserts*  raade  with 
apples.  The  appropriate  “Search  Category"  might  be  "desserts." 
However*,  note  that  the  word  "desserts"  is  not  part  of  the  name  of 
einy  item  in  the  database.  Thus,  if  the  "Search  List"  method  was 
the  only  way  that  searches  could  be  restricted  to  le.'^E-  than  the 
entire  database^  then  it  would  not  be  possible^  for  exan¥>lef  to 
only  seaxch  for  "desserts."  By  apecJ.fyirig  a  "Search  Categori'"  the 
user  can  limit  subsequent  database  cearches  only  to  items  in  the 
names  category.  The  category  can  be  changed  at  any  time.  It  can 
also  be  "cleared"  so  that  tie  entire  datable  .1^  searched  without 
any  category  restriction. 

Finally,  a  distinction  is  drawn  betv;^^n  mtchlng/retrieving 
items  and  displaying  them.  In  this  interface,  the  user  first 
matches  items.  When  an  item  is  matched  it  is  automatically 
"retrieved"  (i.e.,  made  available  for  display  on  the  user's 
screen).  However,  it  is  not  actually  displayed  until  the  user 
requests  it  to  be.  The  user  is  norrAally  only  told  how  many  items 
are  matched  as  the  outcome  of  a  search.  Thus,  If  the  user 
accidentally  enters  a  keyword  that  matches  hundreds  of  items, 
he/she  is  not  forced  to  watch  all  these  items  an  they  are  displayed 
on  the  screen.  Instead,  the  user  would  be  told  that  "too  many" 
items  were  matched  and  would  then  enter  another  keyword  to  pull  out 
a  smaller  set  of  items  from  the  large,  initial  Search  List. 

For  example,  if  the  user  searches  for  all  matches  to  "apple" 
perhaps  200  ibsms  will  be  retrieved.  The  user  is  informed  that  200 
matches  resulted  from  the  search.  The  user  then  searches  for 
“pie."  Now,  ally  items  containing  DOTH  the  words  "apple"  and  ^ie" 
are  retrieved.  This  may  be  only  10  items.  In  this  case  the  user 
may  request  that  all  items  in  the  resulting  10-itew  search  List  be 
displayed.  A  command  option  is  provided  for  displaying  the  Seeurch 
List. 


After  the  user  sees  the  item  desired  in  the  displayed  Search 
List,  he  may  do  another  search  using  exactly  the  name  of  the 
desired  item.  Thus,  if  the  user  secs  "French  Apple  Pie"  in  the 
displayed  Search  List  he  may  entur  this  name  exactly.  Then  one  and 
only  one  item  will  be  matched.  The  resulting  "final  Search  List" 
will  have  only  one  item  in  it — Freiich  Apple  Pie. 

Since  the  desired  item  h2u3  been  retrieved,  the  user  may  now 
wish  to  see  whether  the  choice  is  appropriate.  When  (amd  only 
when)  exactly  one  item  is  matched  can  the  user  request  to  see 
details  for  "Recipe  Choice." 

This  description  explains  the  basic  structure  of  the  inter- 
face.  Ttie  commands  shou?d  be  more  or  less  self-explanatory  wl*en 
considered  in  light  of  this  structure.  For  exanqplc,  there  is  a 
command  for  defining  a  Search  Category.  To  set  the  Search  Category 
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to  "desserts"  the  user  would  enter:  SEARCH  Messerts 

A  "wildcard"  character r  is  provided  which  automatically 
"matches"  any  item.  This  character  is  used  just  the  same  as  a 
nomel  keywoid.  For  example,  if  the  user  entered:  SEARCH  &  then 
ALL  items  in  the  current  search  list  wa^ld  be  counted  as  "matches.” 
This  "wildcard"  property  is  used  in  combination  with  other  commands 
to  produce  new  results.  For  example,  to  display  all  the  items  in 
the  current  Search  List  the  user  wcxild  enter:  SEARCH  &,d 

Similarly,  if  the  user  wishes  to  see  the  number  of  items  in 
the  current  search  list  (for  example,  to  determine  if  the  Search 
List  is  small  enough  to  display),  then  the  following  comnand  wcxild 
be  used:  SEARCH  &,« 

Even  if  current  Search  List  or  Search  Category  restrictions 
are  in  effect,  the  user  may  still  search  through  tte  entire  data¬ 
base  without  restrictions.  This  will  not  affect  the  current 
restrictions:  these  will  still  be  in  effect  for  later  searches. 
To  override  any  current  restrictions  and  make  an  "unrestricted" 
search  enter  the  following?  SEARCH  Kw,& 

The  reader  will  notice  that  all  these  comnands  are  options  to 
t)te  basic  command  "SEARCH."  Thus,  the  basic  keyword  search  command 
is:  SEARCH  Kw  where  "Kw”  is  the  term  the  user  wishes  to  match. 
Some  other  examples  are  as  follows: 

To  search  and  automatically  display  all  matches  (if  the  number 
is  less  than  the  value  set  as  "maximum"  by  the  experimenter),  the 
user  would  enter:  SEARCH  Kw,D 

To  "reset"  the  Search  List,  the  user  enters:  SEARCH  i.e., 
NO  keyword  is  entered.  This  causes  the  current,  limited  Search 
List  to  be  reset  to  the  beginning  value — the  entire  database.  TSien 
the  next  search  will  be  made  on  the  entire  database,  rather  than 
just  the  current  Search  List.  However,  if  any  matches  are  made,  a 
new  Search  List  will  be  created. 

To  similarly  reset  U)ie  Search  Category,  use:  SEARCH  "  i.e., 
NO  category  namie  is  given.  Thus,  the  Search  Category  nam  is 
"cleared"  or  "reset"  so  t.nat  searches  will  be  made  of  the  entire 
database  until  a  new  Search  Category  is  defined. 

If  the  user  forgets  the  current  Search  Category  neune,  the 
system  displays  the  name  when  the  following  command  is  given: 
SEARCH  "? 

To  search  and  automatically  display  the  recipe  if  exactly  cne 
match  is  found,  the  user  enters  the  command  and  options  shown: 
SEARCH  Kw,R 

The  remaining  commands  can  be  understood  from  HELP  file  for 
this  interface; 
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SE^TO  (CniCX4)  f  WHERE  fmOB)  ISt 


KW . SEARCH  FOR  'XW" 

''BIA}«("..RESEr  SEARCH  UST 
KWrD..... SEARCH  F(»  KW;  SHOW  MATCHES 

KW,R . MATCH  KW;  SHOW  RECIPE  IF  ONLY  1  MATCH 

KWt& . SEARCH,  CKRESTRICTED 

KW,t..... SEARCH;  SHOW  f  OP  MATCHES 
"NAME.... SEP  SEARCH  CAT.uNAME 

l<,D . ..SHOW  All.  mMS  IN  LIST 

&,# . SHOW  SEARCH  LIST  SIZE 

RECIPE 

CHOICE.. SHOWS  THE  MESSAGE  "GOCX)  CHOICE” 


Interface  2.  Kff— Large  Oocaand  Set 

Interface  2  is  slinilar  to  Interface  1.  The  basic  structure  is 
identical.  In  both  interfaces.  Search  Lists  and  Search  Categories 
are  used.  Also,  both  Interfaces  use  KW  Search  Mode.  The  only 
major  difference  is  that  Interface  2  uses  a  large  number  of 
special-purpose  comnands  to  perform  the  operations  that  were  speci¬ 
fied  by  adding  c^ions  to  the  SEARCH  comnand  in  Interface  1. 

Refer  to  the  explanation  of  Interface  for  information  on  the 
concepts  of  Search  Lists  and  Search  Categories.  Also,  for  informa¬ 
tion  on  tlte  difference  between  matching/retrieving  and  displaying 
items.  Retrieved  items  are  only  displayed  if  the  user  explicitly 
requests  this  to  be  done. 

Examples  of  how  to  use  the  various  special  purpose  commands 
will  now  be  given: 

To  perform  a  basic  search,  use  the  cermand  SEARCH:  SEARCH  Kw 
where  "Kw"  is  the  keyword  or  phrase  to  be  searched  for.  The  rules 
for  nvatching  keywords  are  the  ssne  as  those  of  Interface  1. 

To  reset  the  category  (i.e.,  make  the  Search  Category)  so  Uuit 
the  entire  database,  rather  than  just  a  limited  category  will  be 
searched,  use:  CAT  (Recall  ttiat  with  Interface  1,  this  would  be 
done  with  the  eexmand  client  SEARCH  ”),  To  reset  the  Search  List 
to  equal  the  entire  database,  use:  LIST 

After  a  Search  List  has  been  retrieved,  the  user  can  request 
to  display  it  as  follows:  DISPLAY 

Even  if  a  Search  Category  or  Search  List  is  in  effect,  the 
user  can  cause  the  entire  database  (rather  than  just  the  current 
Search  Category  and  Search  List)  to  be  searched  by  using  the  com¬ 
mand  "MATCH"  rather  than  SEARCH.  For  cxanple:  MATCH  Kw 

This  command  would  look  for  all  matches  to  "Kw"  anywhere  in 
the  database,  not  just  the  current  category  or  Search  List.  Thus, 
t)iis  commaiid  is  equivalent  to:  SEARCH  Kw,&  in  Interface  1. 
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To  define  a  Search  Category,  the  following  consnand  is  usedt 
MAKE  CAT  name  where  "name*  is  the  neune  of  the  new  Search 
Category. 

The  user  continues  to  make  selections  from  the  current  Search 
List,  making  the  Search  List  smaller  and  smaller.  When  only  one 
item  remains  in  the  search  list,  then  the  user  can  see  the  recipe 
associated  with  that  item  by  entering  the  comnandt  RECIPE 

Note  that  if  the  user  makes  a  search,  the  newly  matched  items 
constitute  the  new  Search  List,  if  a  search  results  in  NO  notches, 
however,  then  the  previous  Search  List  is  left  UNCHANSQ),  l.e.,  the 
old  Search  List  is  NOT  erased  if  no  matches  are  made.  But  if  ANY 
notches  ARB  made,  the  old  Search  List  is  ERASS)  at«3  REPIACED  EV  TOE 
NEW  MATCHES. 

The  main  oonnands  of  Interface  2  are  shown  in  its  HELP  file: 


SEARCH  KW . SEARCH  FOR  *RW* 

DETAIL  RW.  . . MATCH  KW;  SHOW  RECIPE  IF  ONLY  1  MATCH 

CAT . RESET  CATEGORY  NAME 

LIST . RESET  SEARCH  LIST 

DISFIAY . .  .SHOW  SEARCH  UST 

COUNT  KW . SEARCH  FOR  KW;  SHOW  t  OF  MATCHES 

MAKE  CAT  NAME... SET  SEARCH  CAT.-NAME 

SIZE . SHOW  SEARCH  LIST  SIZE 

SHOW  CAT . SHOW  CURRENT  CAT.  NAME 

RECIPE . SHOW  RECIPE  OF  LONE  SEARCH  LIST  ITEM 

MATCH..., . SEARCH,  UNRESTRICTED* 


Interface  3.  SBQ,  Snail  Connand  Set 

The  structure  of  Interface  3  is  a  sinple  numerical  sequence. 
To  th(  user,  the  database  simply  seems  to  be  an  ordered  list  of 
recipe  names,  alphabetically  arranged.  Thus,  the  user's  database 
view  is  a  linear  sequence.  The  conrnands  provided  in  this  database 
allow  the  user  to  retrieve  one  or  more  items  by  specifying  their 
sequence  numbers.  A  reuige  of  items  (e.g.,  17*-34)  can  also  be 
retrieved. 

The  only  other  basic  concept  is  that  of  a  PAGE  of  items.  This 
means  15  or  so  items  that  are  grouped  together.  For  exeunple  if 
items  15“30  are  currently  being  displayed,  the  user  can  request  the 
next  Page  of  items,  (e.g.,  31~45)  or  the  previous  Page  (1-15). 

Interface  3  uses  only  a  "Small  Command  Set"  so  all  the  com¬ 
mands  are  basically  options  done  with  the  single  ccximand:  DISPLAY. 
The  vc  rious  operations  that  can  be  done  with  the  DISPLAY  command 
are  as  follows: 

To  display  a  single  item  (for  exeunple  item  number  27}  enter: 
DISPLAY  27 
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To  display  a  range  of  itene  (say#  items  27~35)  entert  DISPLAY 
27-35 

The  user  could  also  specify  both  a  single  item  (or  items)  as 
well  as  a  range  (or  ranges).  For  exairple#  to  retrieve  and  display 
item  3#  6#  15-20,  27,  and  30-35,  the  user  could  entert  DISPLAY 
3,6,15-20,27,30-35 

Note  that  this  is  very  similar  to  the  format  that  is  used  by 
the  experimenter  in  specify!^  which  items  should  be  retrieved  from 
the  IDB  when  in  the  CRLOOP  of  EXP2E.  The  experimenter  must  watch 
to  make  sure  the  item  numbers  are  entered  properly  and  do  not 
specify  too  large  a  range*  For  exanqple,  the  following  commands 
should  result  in  errorst  DISPLAY  29880  DISPZAY  35-27  DISPLAY 
1-500 


If  the  top-most  item  currently  being  displayed  is  number  X 
(e.g.,  if  items  25-32  are  being  displayed,  then  X-25)  then  the  user 
can  move  back  N  items  (for  exanple  23  items)  by  the  following 
conmand:  DISPLAY  -23 

Since  7  items  were  on  the  screen,  now,  after  oovinq  back  23 
items,  the  screen  should  show  7  new  items,  2-9  (i.e.,  the  new 
display  begins  with  25-23«2  and  shows  7  items).  Similarly,  the 
user  could  jump  ahead  from  the  bottom-most  number  on  the  display 
screen.  For  example,  if  items  25-32  were  being  shown,  the  user 
could  jump  ahead  5  items  by  entering:  DISPLAY  ^ 

This  would  cause  items  30-37  to  be  on  the  di^lay  screen.  The 
experimenter  must  make  sure  that  the  user  does  not  enter  a  coianand 
that  would  go  past  either  end  of  the  databasie  sequence.  For  exaim* 
pie,  if  items  3-10  were  being  displayed,  the  following  commands 
should  be  errors:  DISPLAY  -15  DISPLAY  -^9997 

To  show  the  recipe  of  a  single  item,  the  user  enters,  for 
example:  DISPLAY  15, R  to  display  the  recipe  of  item  15. 

To  move  ahead  or  back  1  page  from  the  currently  displayed 
items,  the  user  could  enter  ’DISPLAY  -fS  or  DISPLAY  -10"  for  exam¬ 
ple.  However,  to  automatically  move  ahead  or  back  12  items,  use 
the  "Page"  option  as  follows:  DISPLAY  -P  or  DISPLAY  -fP 

Thus,  if  items  20-30  were  on  the  display,  then  "DISPLAY  -P" 
would  cause  items  8-20  to  be  displayed;  "DISPLAY  -fP"  would  cause 
items  30-32  to  be  displayed.  Note  that  a  "full  page"  of  items  is 
always  displayed:  Even  though  only  10  items  were  being  shown,  when 
the  :di8play  next/previous  page"  option  is  used,  the  next  or  pre¬ 
vious  PULL  page  of  items  is  shown.  If  this  goes  beyond  the  limit 
of  the  database,  then  the  message  "No  More  Pages"  or  equivalent 
should  be  given.  (For  example,  if  items  1-12  are  being  displayed, 
DISPLAY  -P  should  result  in  the  "No  More  Pages"  respcxise;  if  items 
3-10  are  being  displayed,  the  DISPLAY  -P  shwld  result  in  items  1- 
12  being  displayed.) 
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Ihe  user  ray  also  specify  a  starting  point  at  the  paging 
operation  should  begin.  For  exampler  to  show  the  12~itein  page 
\duch  BEGINS  with  item  27  {ije,,  itera  27-39)  the  user  would  enter: 
DISPLAY  27  ,P 

But  to  display  the  page  ENDING  with  item  27  (i.e.,  items  15- 
27)  the  user  would  enter:  DISPLAY  P,27 

The  HETf  file  for  Interface  3  is  shown  below: 

DISPLAY  (C2L>TIQN) ;  VIHERE  GPTEGM  IS: 


KL-N2 . SKM  imiiS  IN  RANGE  N1-N2 

N1 . SHOW  ITEM  m 

-N1 . MO^/E  BACK  Ml  ITEMS 

m. . MOVE  AHEAD  Nl  ITEMS 

NI,N2-N3...SHOW  ITEMS  Ml  &  N2-N3 

Nl  ,R . GET  ITEM  Ml  6  SHOW  RECIPE 

-P . DISPLAY  BACK  1  PAGE 

•t-P . DISPLAY  FORI^URD  1  PA(£ 

NlrP . START  AT  Nl  &  PAGE  PORNAFD 

F,N1 . START  AT  Ml  &  PAGE  BACK* 


Interface  4.  SBO— ’large  OoauBnd  Set 

The  structure  of  Interface  4  is  nearly  identical  to  that  of 
Interface  3.  The  only  difference  is  that  with  Interface  4  separate 
conmands  are  provided  for  the  various  operations:  with  Interface  3 
these  were  all  done  by  using  optional  arguments  to  the  DISPLAY 
coirmand. 

If  the  reader  has  reviewed  and  understood  the  structure  and 
functions  of  Interface  3,  it  will  be  easy  to  see  how  the  commands 
of  Interface  4  work.  Therefore^  the  reader  should  consult  the 
description  of  Interface  4  for  answers  to  questions  about  the  basic 
operations  available  to  the  user  of  this  Interface.  The  exanples 
of  Interface  4  coimiands  will  corisequently  be  brief. 

To  retrieve  a  RANGE  of  items  (for  example,  items  20-27)  the 
user  would  enter:  RANGE  20-27  _ 

As  with  Interface  3,  various  ccxrbinations  can  be  used  with  the 
RANGE  conmand.  For  exanple:  RANGE  25,29-39,50-55,71 

To  display  a  particular  item,  say  item  15,  the  user  would 
enter:  SHOW  15 

To  move  back  N  items  frcxn  the  topmost  it&n  c»t  the  display,  use 
the  BACKUP  command.  If  items  15-20  are  on  the  display,  then: 
BACKUP  5  would  cause  items  10-14  to  be  on  the  display.  To  move 
ahead  N  items  from  the  bottcm-most  item,  the  JUMP  ccxime^  is  used. 
Thus:  JUMP  5  would  cause  items  26-30  to  be  displayed. 
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There  aire  several  "PAGE-type”  comnands  to  perform  the  pagirig 
operations  described  for  Interface  3.  For  examplOf  PPAGE  vill 
cause  the  preceding  "page  of  items"  (i.e.^  the  preceding  12  items) 
to  be  shown.  NPAGE  causes  the  next  page  (12  items)  to  appear. 
FPAGE  N  and  PAGEB  N  cause  a  page  of  items  to  be  displayed  starting 
with  item  tl.  For  example  FPAGE  30  causes  items  30*'42  to  be 
displayed;  PAGEB  30  causes  items  18-30  to  be  displayed. 

To  automatically  display  the  first  12  items  in  the  listr  the 
user  can  enter  the  comnand  "FIRST."  To  automatically  show  the  last 
12  iteias  in  the  database  (i.e.,  the  last  "page”)*  the  user  would 
enter:  END 

To  reveal  the  recipe  of  any  item  (for  example  item  15)  the 
user  would  enter:  RBTIPE  15 

The  HELP  file  for  Interface  4  is  as  follows: 


RANGE  N1-N2 . SHOW  ITEMS  m-N2 

SHOW  N . .SHOW  ITEM  M 

BACKUP  N . GO  BACK  N  ITEMS  &  SHOW 

JUMP  N . JUMP  AHEAD  N  ITEMS  &  SHOW 

RECIPE  N . SHOW  RECIPE  FOR  ITEM  N 

PPAGE . SHOW  PRIOR  PA(S 

NPAGE..... . SHOW  NESCT  PAGE 

FPAGE  N . PAGE  FCSQ^VRD  FROM  N 

PAGEB  N . ...PAGE  BACK  FRCM  N 

FIRST . START  AT  BEGIN;  SHOW  1ST  PAGE 

EH) . SHOW  lAST  PAGE  OF  ITEMS* 


Interface  S.  HEMU---£taall  ComoBBid  Set*  Single-Junp*  Backup 

Interface  5  use's  a  NENU-based*  hierarchical  structure.  All  main 
commands  are  options  to  one  primary  command,  SELECT.  In  this 
interface  the  user  can  select  just  ONE  item  from  the  menu  of 
choices  displayed  on  t)ie  screen.  The  inportant  concepts  to  under¬ 
stand  are  the  following: 

The  user  must  continue  to  select  items  until  a  menu  with  ONLY 
ONE  ITEM  is  produced.  This  is  called  a  "Final  Menu"  and  will 
consist  of  the  name  cf  exactly  one  recipe.  The  user  can  see  the 
details  of  that  recipe  by  entering:  SELECT  (i.e.*  the  normal 
SELECT  command  but  NOT  followed  by  an  item  name).  Since  there  is 
cxily  one  item  in  the  menu,  it  is  assumed  that  the  user  wants  to  see 
the  recipe  for  that  item. 

When  the  user  looks  at  a  series  of  menus*  the  "last"  or  "pre¬ 
vious”  menu  just  seen  nay  be  either  a  higher-level  menu  or  a  lower- 
level  menu.  The  top  menu  (i.e.*  the  first  menu  displayed  at  the 
start  of  each  problem)  has  the  highest  level*  1.  The  next  level 
menu  is  level  2,  etc.  The  BACKUP  function  always  moves  to  the 
last-seen  menu,  vd^eUier  that  menu  was  higher  or  lower  than  the  menu 
currently  on  the  screen.  Therefore,  there  is  an  important 
distinction  between  moving  to  the  last-seen  menu  (BACKUP)  and 
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moving  to  the  "Next  Ilighier  Menu"  Ci.e.,  moving  from  a  level  3  menu 
to  a  level  2  menu).  (Of  courser  one  moves  to  the  "next  lower 
level"  by  making  selections  front  the  choices  shown  on  the  current 
menu.) 

The  user  is  permitted  to  make  a  sequence  of  selections  frcm  a 
menu  without  actually  having  to  return  to  the  menu  display  each 
time  a  new  selection  is  desired.  For  example,  suppose  the 
following  menu  is  being  shown: 

X.  Apple  Pie 

2.  Cherry  Pie 

3.  Peach  Pie 

4.  Pecan  Pie 

The  user  can  first  select  item  3,  peax:h  pie.  IMs  will  cause 
the  menu  consisting  of  only  peach  pie  to  appear,  i.e.:  1.  Peach 
Pie 

The  user  then  enters  SELECT  to  cause  the  recipe  to  appear. 
Now,  suppose  the  user  wants  to  see  the  recipe  for  Pecan  Pie.  ^Hiis 
was  item  4  on  the  previous  menu.  Instead  of  having  to  go  back  to 
the  previous  menu  (for  example,  by  using  BACKUP),  the  user  can 
directly  request  tliat  the  recipe  for  the  "next  menu  iteirf*  be  shown. 
If  the  next  item  is  the  name  of  a  single  recipe,  then  that  recipe 
will  automatically  appear.  If  the  next  item  represents  several 
recipes,  then  a  new  menu  will  appear.  For  exanple,  in  tlte  present 
case,  since  the  next  item  is  a  single  recipe  (i.e.,  Pecan  Pie),  the 
user  can  move  directly  to  that  recipe  by  altering:  SELECT  + 

Then  the  recipe  for  Pecan  Pie  would  appear.  But  if  the  next 
item  represented  several  recipes  (e.g..  Pecan  IDesserts)  then  a  new 
menu  would  appear  instead.  Note  that  the  user  requests  the  "next 
menu  item"  but  if  it  is  at  the  bottom  of  the  menu  already,  then  an 
error  should  result. 

Exanples  of  ccximand  usage  follow: 

To  select  a  choice  (say,  choice  3,  Peach  Pie)  from  the  current 
menu,  the  user  enters:  SELECT  Peach  Pie 

Note:  ONLY  one  choice  can  be  made.  Otherwise  an  error  should 
result.  ALSO,  note  that  choices  are  entered  BY  SPELLING  O^'JT  THE 
CHOICE,  NOT  by  enteri^  the  Item  Nunber.  Ihis  is  done  to  make  the 
selection  pr<x:ess  similar  to  that  used  in  the  Keyword  interfaces. 

To  choose  next  or  previous  item  on  a  menu  (as  described  i^ve) 
the  user  enters:  SEIECT  +  or  SEIECT  - 

To  go  to  the  next  higher  level  menu  (for  example  if  the  user 
is  viewing  a  level  3  menu,  then  to  go  to  the  preceding  level  2 
menu)  iJie  user  enters:  SELECT  * 

A  id  to  go  to  the  TOP  menu  (i.e.,  the  level  1  menu) ,  the  user 
enters .  SEIECT  T 
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To  BACKUP  to  the  last-seen  or  previous  neiVi,  the  user  enters: 
SEI.BCT  P 

The  HEIf  file  for  Interface  5  is  shown  below: 

SEijrr  (opnoN) ;  waiPE  opncN  is: 

ITI3M1...*.*.SEI£CT  ON  MENU 

"BLANK*.,... SEIBCT  3I®S  &  SHOW  ITS  RECIPE 

-t- . ......SEI£CT  KE3CT  MENU  ITEM 

- . SRTfCT  PRIOR  MENU  ITEM 

P.  . 00  TO  PREVIOUS  MENU 

^ . .  .00  TO  NE)CT  HIGHER  MENU 

T . 00  TO  TOP  MENU* 


Interface  6.  MENU — Small  (‘^cMociand  Set,  Single  Jump,  190  Backup 

Interface  €  is  identical  to  Interface  5  except  that  the  BACKUP 
option  (i.e.,  SELECT  P)  is  not  provided.  Also  the  option  to  move 
to  the  "next  higher  menu"  (SELECT  *)  is  not  used.  Therefore,  no 
additional  explanation  is  ne<^ed  of  the  connand  options  that  are 
available. 

The  HELP  file  for  Interface  €  is: 

SELECT  tOepnON);  WHERE  OPTION  IS: 


ITEMl . SELECT  ITIMl  ON  MENU 

. SELECT  ITEfl  &  SHOW  ITS  RECIPE 

+. . SRIECT  NEXT  MENU  ITEM 

- . SEIECT  PRICE  MENU  ITEM 

T . .CO  TO  TOP  MEIO* 


Interface  7.  MENU  -  Snail  Command  Set,  NaLti-Junp,  Backup: 

Interface  7  is  very  similar  to  Interface  5.  However,  now 
users  am  make  several  item  selections  at  once.  For  exaii^le, 
suppose  the  top  menu  showi  below  is  being  display^: 

1,  Seilads 

2.  Soups 

3,  Entrees 

4.  Desserts 

Mso,  suppose  that  the  user  knows  from  experience  that:  if  Item 
4,  Desserts,  is  selecteri,  the  next  menu  presented  will  be: 

1,  Hot 

2.  Cold 

Then  instead  of  having  to  make  two  separate  menu  selections 
(e.g.,  4,  then  1)  to  see  the  selection  of  hot  desserts,  the  user 
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catr  enter:  SELEICT  DessertSfHot  and  the  level  3  menu  consisting  of 
hot  dessert  selections  will  be  iimediately  presented  without  the 
intervening  level  2  menu  (Hotr  Cold).  This  is  what  the  "multi~ 
junip”  feature  means.  This  feature  is  the  only  difference  from 
Interface  5.  The  other  cocimand  options  function  identically.  The 
experimenter  must  be  careful  to  make  sure  that  NONE  of  the  items 
specified  in  a  multi-junp  sequence  is  incorrect.  It  is  also  a 
little  more  difficult  for  the  experimenter  to  keep  track  of  pre¬ 
vious  menus  etc. 

With  regard  to  BACKUP  and; next  higher  menu  functions#  the 
following  rules  should  apply:  viien  BACKUP  is  used#  the  last  menu 
actually  SEEN  by  the  user  is  generated.  For  "next  higher  neiui”  the 
next  higher  menu  level  is  shown  even  though  this  might  not  have 
been  seen  by  the  *:ser  (since  the  user  could  have  bypassed  it  with  a 
multi-level  jump).  For  example#  if  the  user  begins  with  the  TOP 
menu  (level  1)  eind  jumps  directly  to  level  3  (as  in  the  exairple 
above)  then  BACKUP  would  cause  the  top  menu  to  be  shown.  But  *next 
higher  menu"  (i.e.#  SELECT  '’)  would  cause  the  level  2  menu 
(HOT#COII))  to  appear. 

The  HELP  file  for  Interface  7  is: 

SELECT  (OPTTON) ;  WHERE  OPTION  IS: 

ITEMl,rXTM2 . SEUXCT  ITEMl  FRCM  MENU;  FWJM  NCJCi' 

MENU 

“BLANK" . ...SEI£CT  ITEM  &  SHOW  ITS  RECIPE 

+ . . . SELECT  NEXT  MENU  ITEM 

- . . . SELECT  PRIOR  MENU  ITEM 

P . GO  TO  PREVIOUS  MENU 

* . .  .GO  TO  NEXT  HIGHER  MENU 

T . . . GO  TO  TOP  PAGE* 


Interface  8.  MEND — Skoal!  Conmand  Set#  Multi-dunp#  NO  Backiup 

Interface  8  is  identical  to  Interface  7  except  that  the  BACKUP 
ccxmand  option,  SELECT  P#  is  not  available.  Also#  the  connand  to 
move  to  the  "next  higher  menu"  (SELECT  '*)  is  not  available.  All 
other  features  work  exactly  the  same.  The  HELP  file  for  Interface 
8  is: 

StllJCT  (QPnCN) ;  WHERE  OPnOMS  ARE: 

ITEMliIO^ . SELECT  ITEMl  ON  MENU:  ITTM2  CN  NEXT  MENU 

"BLAM<  " . SELECT  ITEM  &  SHOW  ITS  RECIPE 

+.... . SELECT  NEXT  MENU  ITQH 

- . SELECT  PRIOR  NEXT  ITEM 

T . . . GO  TO  TOP  MENU* 
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Interface  9.  NEN[>—£arge  CoBsandl  Set»  Single-Aoqp,  BACKOP 

Interface  9  is  sindlar  in  (^ration  and  structure  to  Interface 
5.  only  difference  is  that  special  coimtands  are  provided  for 
each  of  the  functions r  rather  than  just  options  in  the  use  of  the 
SELECT  conunand.  The  easiest  way  to  understand  Interface  9  is  by 
conpe^ing  the  cocnnands  with  the  (^icris  provided  in  Interface  5: 

Interface  9  Interface  5 

Cannand  Option 

SEI£CT  Item . SELECT  Item 

RECIPE . ........SELECT  "blank" 

NEJCT . SEiaCT  + 

PRIOR...... . SEIBCT  - 

BACKUP . SELECT  P 

UP . . . SELECT  * 

TOP . SEUCT  T 

Thus,  the  meaning  of  all  Interface  9  canrmands  should  be  clear 
if  the  options  of  Interface  5  liave  been  understood. 

The  HELP  file  for  Interface  9  is: 

ITEia . SELECT  ITEMl  ON  MENU 


RECIPE. . . SHOW  RECIPE 

NEXT . . . SELECT  NEXT  MENU  ITm 

PRIOR . SELECT  PRIOR  MENU  ITEM 

BACKUP . 00  TO  PREVIOUS  MENU 

UP . . . 00  TO  NEXT  HIGHER  MENU 

TOP . GO  TO  TOP  MENU* 


Interface  10.  MENU — ^Large  Coonand  Set,  Single-JUnp,  NO  Dadcq) 

Interface  10  is  the  same  as  Interface  9  except  that  the  BACKUP 
coTitand  and  the  coimand  to  move  to  the  "next  Mgher  menu"  (UP)  are 
not  included. 

The  HELP  file  for  Interface  10  is: 


SEIECT  ITEMl . SELECT  ITEMl  ON  MENU 

RECIPE . SHOW  RECIPE 

NEXT . SELECT  NEXT  MENU  IMM 

PRIOR . SELECT  PRIOR  MENU  ITEM 

TOP . GO  TO  TOP  MENU* 


Interface  11.  MEND — ^lazge  Coonand  Set,  Nulti-Junp,  BACKUP 

Interface  11  is  identical  in  structure  and  function  to  Inter¬ 
face  7.  The  only  difference  is  that  specific  commarids  have  been 
used  instead  of  options  to  the  single  command  SELECT.  A  special 
"JUMP"  command  has  also  been  added  for  the  multi- jump  condition 
(i.e.,  making  multiple  selections  at  one  time).  Now,  the  SELECT 
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command  can  only  be  used  for  making  ONE  selection  at  a  time.  The 
JUMP  ccximand  MUST  be  used  making  more  than  one  selection  at  a 
time.  (Remeirberr  single  and  nulti-junp  selections  both  used  SELECT 
in  previous  interfaces.) 

The  HELP  file  for  Interface  11  is: 

SELECT  ITEM1..C . SELECT  "ITEM."  ON  MENU 

JUMP  ITEM, ITEM . SELECT  ITEM  ON  MENU?  ITEM  ON  NEXT 


MENU 

RECIPE . SHOW  RECIPE 

BACKUP . .GO  TO  PREVIOUS  MENU 

UP . . . GO  TO  NEXT  HIGHER  MENU 

NESCr . SELECT  NEXT  MENU  ITEM 

PRIOR . SELECT  PRIOR  MENU  ITTM 

TOP . . . GO  TO  TOP  MENU* 


Interface  12.  MEND — Large  Comoand  Set,  Multi-Jump,  NO  Backup 

Interface  12  is  identical  to  Interface  11  except  that  the 
BACKUP  comrarid  is  no  longer  available.  Also,  the  comnand  to  move 
to  the  "next  higher  level"  (UP)  has  been  omitted.  The  HELP  file 
for  Interface  12  is: 


SELECT  ITEM.... . SELECT  "ITEM"  FROM  MENU 

JUMP  ITEM, ITEK>.... SELECT  ITEM-l  ON  MENU;  ITEM2  ON  NEXT 

MENU 

RECIPE . . . SHOW  RECIPE 

NEXT . SELECT  NEXT  MENU  ITEM 

PRIOR . . . SELECT  PRIOR  MENU  ITEM 

TOP. . . . . GO  TO  TOP  MIMU* 
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APPENDIX  C 
Instructions 

Interface  1.  XN,  Stoll 


This  is  an  expei  inent  to  study  how  to  nake  conpjters  easier  to 

use. 

In  this  experiment  you  will  be  asked  to  solve  a  series  of  four 
separate  problenB.  For  each  problem  you  will  have  to  90*0  Informix 
tion  out  of  the  oonputer.  The  problems  are  about  menu  planning  and 
food  recipes.  So  the  information  you  will  be  trying  to  get  will  be 
names  of  different  food  dishes.  For  exanple,  you  mi^ght  bu  asked  to 
prepare  a  dinner  which  includes  a  fruit  pie  for  dessert.  TSien  you 
might  want  to  get  the  recipe  for  apple  pie. 

A  worksheet  is  provided  for  each  problem.  As  you  get  food 
recipes  out  of  the  conputer,  you  night  want  to  jot  dowi>  notes. 
After  you  feel  satisfied  that  you  have  the  best  set  of  recipes  to 
solve  a  problem,  make  sure  you  write  the  recipe  nv^ns  you  have 
chosen  on  the  worksheet  so  we  will  havo  a  record  of  your  final  menu 
plan  for  each  problenu 

Now  you  will  be  shown  how  to  use  thei  cotputer  tc  get  recipes. 
Try  to  follow  the  examples  closely  mi  be  sure  to  kisk  the 
experimenter  if  you  have  questxonsr 

First#  a  problem  will  be  autanatically  prerented  to  you  on  the 
display.  You  do  not  have  to  do  anything  except  wait  until  the 
problem  shows  up.  When  the  problem  appears,  read  it  carefully, 
5 eel  free  to  jot  down  any  notes  about  the  problem  that  you  feel 
might  be  helpful  (but  don't  worry  about  forgetting  the  details  of 
the  problem— you  can  see  the  problem  agedn  vAejiever  you  wish). 

After  you  have  studied  the  problem#  press  any  key  to  begin 
working  on  it.  Shortly  after  you  press  a  key  to  begin  work#  the 
displr^y  screen  will  change.  At  the  bottom  left  corner  of  the 
display  are  the  words  "EN^  COhMAI©:*^,  This  is  where  coramandc  TO 
tlve  conputer  are  enteredr  The  conpuber  will  work  on  each  command 
you  fer.tcr  and  will  try  to  cy^rry  out  your  instructions. 

Study  tb«  information  that  comes  back  from  the  conputer. 
Then#  when  you  are  rsady^  enter  your  next  commaiid.  You  will  keep 
gi’ang  COTirjEnds  end  getting  information  baJc  until  you  have  solved 
the  problem  to  your  own  satisfaction.  Then,  there  is  a  special 
command  to  tell  the  computer  that  you  are  done  with  the  current 
proolem  and  ready  to  go  on  to  the  next  prciblem. 

The  computer  system  gives  you  the  foJ  lowing  commands  for 
getting  infomation  cut  of  its  storage  files.  These  camBnds  are: 

SEARCH  KW . .  .SEARCH  FOR  “'KW" 

KIV,n . SEARCH  FOR  KW;  SHOW  MATCHES 
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KW,t.,f . IS^nSSTRICm);  SHOW  t  GF  MI^PCHES 

rcw-Liar.... . ..iRESEjr  search  list 

DISPLAY . SiOW  COMPUTTE  SKARCH  Llff? 

FREE . . . EUMIimE  SEARCH  LIST  FOR  NEXT  SEARCH 

KW,R£X:iPE  CHOICE„^HUWS  THE  MESSAGE  •VJrXT  CHOICE*  IP  OiLY  ONE 

MATCH  IN  SEARCH  UST 

«,D . SHOW  AIL  ITQ4S  IN  LIST 

PROBLEM . SHO^  THE  CURRENT  PROBLET. 

NEW  PROBLEM. . SHOWS  NEXT  PROBllM 


Before  giving  a  detailed  explanation  of  these  ooonaiids,  it  is 
important  to  understand  the  term  "keyword".  A  "keyword" 
(abbreviated  "KW")  is  just  a  word  or  group  of  letters  that  the 
conputer  trieij  to  find  in  its  storage  files.  Whenever  it  finds  the 
keyword  in  a  recipe  name,  that  is  called  "finding  a  MATCH,"  For 
example,  if  you  told  tl)e  conputer  to  look  for  a  recipe  containing 
the  keyword  "FISH"  it  would  match  the  recipe  for  "BAKED  FISH", 
•VXDFISH  BAILS",  "FRIED  PJSH",  etc.  Keywords  are  the  way  yryji  tell 
the  con^xiter  what  items  yxi  are  looking  for. 


*****  SEARCH  ***** 

SEARCH  will  ONLY  find  tlie  matching  items  and  get  them  ready  to 
display —  it  will  NCT  aotaally  display  them.  In  fact,  it  won’t  do 
ANYthing  except  loc  ate  the  matching  items  and  get  them  ready  to 
display. 

Try  the  fcliowijig  ex«mple: 

Plan  a  dinner  menu  w:iich  includes  fish  as  the  main  dish. 

SEARCH  FISH  (followed  by  RETURN  key) 

You  will  see  tlat  the  cemputer  shows  you  that  the  conmand  was 
carried  out  OK  but  does  not  show  you  any  items.  This  is  a  safe  way 
tc  find  items  if  yoi  do  not  know  bow  many  items  might  be  matched. 
There  is  a  special  <  oramand-word  to  show  how  many  itene  were  found. 
Enter  the  following  <2xanp..e: 

&,#  (followed  by  RETURN  key) 

Now  the  computer  will  tell  you  that  your  last  SEARCH  (looking 
for  "FISH”)  found  12  items.  Since  this  is  not  too  numy,  you  could 
safely  ask  the  computer  to  display  all  the  items  it  fo:>nd.  This 
will  be  explained  more  fully  later. 

The  computer  will  now  search  and  when  the  'searching  part  is 
done,  it  will  show  how  iiany  items  were  found  and  are  ready  for 
display. 


*****  SEARCH  LISTS  ***** 

There  are  about  2000  recipes  stored  in  the  computer.  However, 
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lirtien  looking  for  keyvioc(3»»  the  oooiuter  does  not  isilMays  chock  ML 
2000  recipes.  It  only  checks  recipes  in  the  current  "search  list"* 
The  search  list  is  the  list  of  itenvs  the  con^ter  thinks  you  are 
most  interested  in. 

At  first,  the  coiT|Juter  has  no  way  of  knowing  i«*dch  recipes  you 
are  atost  Interested  in,  so  it  will  begin  by  checking  all  iOOO 
recipes  for  the  keyword  you  enter.  So  at  first  the  nearch  list  is 
all  2000  recipes  stored  in  the  coraputer;  but  suppose  yrwi  are 
interested  in  baked  fish  recipes. 

You  inight  first  enter  "SEASCH  FISH".  The  coirouter  will  fir^d 
all  recipes  containing  the  keyword  "FISH".  Suppose  there  .■^re 
fifteen  recipes  containing  this  keyword.  You  will  the  list  of 
these  iteno  by  using  the  <xHnr>nnd  DXSPIAY. 


4tib#A4l  ic^thth 


Displaying  the  Search  Elst 

The  SEARCH  coi.imand,  when  used  alone,  w.\th  just  a  keyword, 
sinply  searches  for  recipes  containing  the  keyword  and  makes  up  a 
search  list  based  on  all  the  recipes  it  finds.  It  does  nothing 
else.  In  particular,  it  does  not  display  any  items  wi^lch  it  finds. 

However,  eventually  you  will  t^ant  to  see  the  items  which  the 
conputer  has  found  and  put  Into  the  new  search  list.  To  display 
the  items  which  the  conputer  found  and  put  into  the  current  Search 
List,  use  the  cornnand-word  DISPLAY.  Enter  the  following  exanple: 

&,D  (return) 

This  causes  all  the  items  in  the  current  Search  List  to 
appear.  (Remenber,  you  made  a  Search  List  before  by  searching  for 
FISH.)  The  display  would  look  like  this: 

FISH  IN  A  BASKET 

MEAT  FISH  POULIRY 
CCOFISH  BM2£ 

FRIED  PISH 
OVEN  FRIED  FISH 
STEAMED  FISK 
FISH  CHCW3EP. 

MEAT  POULTRY  FISH 
BROILED  FISH 
DEEP  FRIED  FISH 
HERB  BAKED  FISH 
SCALLOPED  FISH 
STUFFED  PISH 

You  can  always  ask  the  computer  tc  display  all  the  items  in 
the  search  list,  but  it  is  first  a  good  idea  to  maKe  sure  there  arc 
not  too  many  items  in  the  list. 
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^tice  that  only  some  of  the  items  in  this  list  ace  actually 
main  dish  recipes.  But  now,  if  you  search  again  using  the  keyword 
"BRIED",  the  cowputer  will  ONLY  check  the  iteiAS  you  just  found — 
it/ame  containing  the  word  *T1SH*.  So  this  time,  the  ooit>puter  will 
deck  a  nuch  sinallec  "search  list*.  Ihe  search  list  will  consist 
only  of  the  items  you  just  found  and  these  items  all  contain  the 
word  "FISH".  Nnen  the  ccnputer  checks  this  smaller  search  list,  it 
will  find  only  two  ituns  containing  the  new  keyword  'TOIEL  .  ^i^tere 
two  items  will  then  be  combined  into  a  new,  even  smaller  search 
list  as  shown  below: 


FRIES  PISH 
OVEN  FRIES  FISH 
DEEP  FRIED  FISH 

Now  the  computer  has  found  all  the  items  containing  tti&  word 
"FISH"  AND  the  word  "FRIED".  So  you  have  successfully  found  all 
the  fried  fish  recipes. 

Notice  that  when  you  did  the  second  search,  looking  for 
recipes  containing  the  word  "FRIED",  the  con^ter  did  not  check 
recipes  like  steamed  fish  or  codfish  balls  because  these  %tere  NOT 
in  the  search  list  at  the  time  the  second  search  was  made. 

After  the  second  search,  since  three  items  were  found  that 
matched  your  keyword,  a  new  search  list  was  made  with  only  THREE 
items. 


If  NO  recipes  were  found  in  the  ceaich  list  to  ratch  youi 
keyword,  THEN  ‘THE  OLD  SEARCH  UST  Cewtaining  13  FISK  itm^s)  WD'ED 
BE  LEFT  UNCHAI4GED.  This  is  art  importmit  point  to  remember.  The 
search  list  is  only  changed  when  items  matching  your  keyword  are 
actually  found. 

So  you  see  that  the  computet  gradually  zeros  in  on  the  items 
you  are  looking  for  by  making  tlie  ^arai  list  smaller  and  smaller 
after  each  search.  This  is  the  beu>ic  idea  of  the  "search  list" 
concept. 


*****  K'F.W^USfr  ***** 

Resetting  the  Sea^’ch  List 

Perhaps  you  discover  that  yoi’.  entered  a  poor  keywrd  choice. 
Or  perhaps  you  want  to  search  for  a  comoletely  different  recipe. 
Then  the  small  search  list  which  the  ooiiputer  has  formed  may  not 
contain  the  items  you  want  to  chock.  Instead  you  may  want  the 
conputer  to  search  through  all  2C00  recipen.  To  do  this  ,  you  nust 
"reset"  the  search  list. 

To  do  this,  vvse  the  iOW-LIiST  conirand-word, 

NEvf-UST  (followed  by  return) 
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Now,  the  next  time  you  request  the  conqputer  to  search  for  a 
keyword,  all  2000  recipes  will  be  checked  and  a  new  search  list 
will  be  nade  up  afterwards. 

Normally,  when  the  con^uter  checks  for  iterie  and  finds 
matches,  the  OLD  Search  List  is  thrown  out  and  a  NSW  Search  List, 
based  on  the  New  matches,  is  made  up.  However,  there  are  times 
when  you  might  want  to  keep  the  current  Search  List  and  just  M3D  to 
it.  The  next  command  explains  this. 


*****  FREE  f**** 

Eliminate  Search  List  for  NCKT  Search  CNLy 

Suppose  you  are  looking  for  seafood  dinners  and  huve  made  up  a 
search  list  containing  the  f.<l lowing; 

FRIED  PISH 
OVEN  FRIED  FISH 
DEEP  FRIED  FISH 

Thase  are  all  items  you  might  want  to  use.  But  you  also  want 
to  check  tor  some  additional  items  and  add  them  to  your  Search 
List,  Suppose  you  wanted  to  check  to  see  if  the  computer  had 
recipes  for  baked  fish.  If  you  searched  for  brked  using  the  stan¬ 
dard  ccxiUTand: 

SEARCH  BAKED  &,d 

the  coiqputer  would  ONLjf  check  your  CURRENT  Search  List.  Since  the 
current  list  does  KOI-  contarln  any  baked  items,  no  matches  would  be 
found.  Or,  you  could  get  rid  of  your  search  list  first  with  the 
NEV^IjIST  ccximand-sord.  Tl>en  wbrn  you  did  SEARCH  BAKES'),  the  entire 
conpjter  file  would  be  checked  and  a  new  Search  List  )«ould  be  made 
up  of  all  baked  itena  ...  but  th<in  you  would  have  lost  your  origi¬ 
nal  Search  List.  This  problem  can  be  solved  with  ti«  FREE  comnand. 
This  tells  the  computer  that  the  next  search  should  cover  the 
ENTIRE  storage  file  and  that  any  matches  should  just  be  added  to 
the  current  Search  List  dthout  starting  a  new  list.  For  example, 
try  this: 


NEW-UST  (return) 
SEARCH  FRIED  (return) 
FREE  (return) 
SFARCi]  BAKED  (return) 
DISPLAY  (return) 

BAKED  FISH 
DEEP  FRIED  FISH 
FRIED  FISH 
HE31B  BAKED  PISH 
OVEN  PRIED  FISH 
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01)6  only  new  comnand-word  Iq  FREE.  01)6  seqaencse  you  enteied 
did  the  following:  First,  the  current  Search  List  vpas  elianinated 
so  the  computer  would  check  the  entire  storage  file.  Then  the 
conputer  checked  fur  all  items  containing  the  keyword  FRIED.  Then, 
you  told  the  conputer  that  the  NEiTr  search  should  cover  the  entire 
storage  file,  not  just  the  newly-made  Search  List  (which  contains 
all  the  items  with  BAKED  in  their  name).  Then,  the  next  comnemd- 
word  said  to  find  all  items  with  BAKED  and  to  ADD  these  items  to 
the  current  search  list.  Finally,  the  last  ooonand-word  told  the 
computer  to  show  the  final  Search  List.  .>s  you  can  see,  the  final 
list  contains  BOTH  FRIED  items  AN)  BAKE>  items. 

To  make  a  search  list  that  contains  only  the  item  you  are 
after,  you  should  enter: 

SEARCH  HERB  (return) 

Now  exactly  one  item  is  matched.  You  nust  still  check  to  find 
if  the  recipe  choice  meets  the  needs  of  the  problem.  Since  there 
is  only  one  item  in  the  search  list,  you  can  enter  the  contnand: 

SEARCH  HERB,  RECIPE  CHOICE  (return) 

If  the  choice  is  appropriate,  the  conputer  will  give  you  the 
message: 


■QOCD  CH0ICE1" 

Now  you  would  write  the  name  of  the  recipe  on  your  answer 
worksheet  and  indicate  you  are  ready  for  the  next  problem  by 
entering : 

NEW  PROBLEM  (return) 

This  would  conplete  the  problem. 

When  you  have  conpleted  all  the  problems,  then  enter: 

DONE 

You  should  carefully  review  these  instructions  and  be  sure  to 
ask  the  experimenter  to  explain  anything  about  which  you  are 
unsure.  Of  course,  it  will  take  some  practice  to  get  used  to  all 
the  conmands  in  this  computer  system.  Try  to  solve  each  problem  in 
the  way  that  is  easiest  for  you.  Using  the  system  will  get  easier 
as  you  go  through  the  problems  because  you  will  become  more 
familiar  with  the  conmands. 

When  you  have  finished  these  instructions  and  are  ready  to 
begin,  let  the  experimenter  know  by  entering  the  conmand: 

READY  (followed  by  "return"  key) 
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InstcuctlonB 
Interface  2.  IN»  Lerge 


ITiis  is  an  experiment  to  study  how  to  make  conputers  easier  to 

use. 

In  this  experimentr  you  will  be  asked  to  solve  a  series  of 
four  separate  problems.  For  each  problem  you  will  have  to  get 
information  out  of  the  computer.  The  problems  are  about  menu 
planning  and!  food  recipes.  Sc  the  infoimation  you  will  be  trying 
to  get  will  be  names  of  different  food  dishes.  For  exanp>ler  you 
might  be  asked  to  prepare  a  dinner  wiiich  includes  a  fruit  pie  for 
dessert,  llien  you  might  vmt  to  get  the  recipe  for  apple  pie. 

A  worksheet  is  provided  for  each  problem.  As  you  get  food 
recipes  out  of  the  computer r  you  might  want  to  jot  down  notes. 
After  you  feel  satisfied  that  you  have  the  best  set  of  recipes  to 
solve  a  problem,  make  sure  you  write  down  the  recipe  names  you  have 
chosen  on  the  worksheet  so  we  will  have  a  record  of  your  final  menu 
plan  for  each  problem. 

Now  you  will  be  shown  how  to  use  the  conputer  to  get  recipes. 
Try  to  follow  the  examples  closely  and  be  sure  to  ask  the 
experimenter  if  you  have  any  questions. 

First,  a  problem  will  be  automatically  presented  to  you  on  the 
display.  You  do  not  have  to  do  anything  except  wait  until  the 
problem  shows  up.  When  the  problem  appears,  read  it  carefully. 
Feel  free  to  jot  down  any  notes  about  the  problem  that  you  feel 
might  be  help^l  (but  don't  worry  2t>out  forgetting  the  details  of 
the  problem — you  can  see  the  problem  again  whenever  you  wish). 

After  you  have  studied  the  problem,  press  any  key  to  begin 
working  on  it.  Shortly  after  you  press  a  key  to  begin  work,  the 
display  screen  will  change.  At  the  bottom  left  corner  of  the 
display  are  the  words  "ENTER  COMMAND:".  This  is  where  conmands  TO 
the  conputer  are  entered.  The  ccmputer  will  work  on  each  command 
you  enter  and  will  try  to  carry  out  your  instructions. 

Study  the  information  that  comes  back  from  the  conputer. 
Then,  when  you  are  ready,  enter  your  next  command.  You  will  keep 
giving  conmands  and  getting  information  back  until  you  have  solved 
the  problem  to  your  own  satisfaction.  Then,  there  is  a  special 
COMPI£IE  SEARCH  LIST. 


FREE . ELIMINATE  SEARCH  LIST  FOR  NEXT  SEARCH 

RECIPE  CHOICE . SHOWS  THE  MESSAGE  "GOOD  CHOICE"  IF  ONLY 

ONE  MATCH  IN  SEARCH  LIST 

& . WIIDCAFD  CHARACTER* 

PROBLEM . SHOWS  THE  CURRENT  PROBLEM 

NEW  PROBUM . SHOWS  NEXT  PROBUM 

DEUTE  KW . EXCLUDE  KW  FROM  NEXT  SEARCH 
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NEVf-USr . RESET  SEARCH  UST 

DISPLAY . SHOW  OOMPI£1*B  SEARCH  LIST 

FREE . ELININAIE  SEARCH  UST  FOR  HSXT  SEARCH 

RECIPE  CHOICE . SHOWS  THE  MESSAGE  •QOCD  CHOICE”  IF  OML/  ONE 

HATCH  IN  SEARCH  UST 

& . WIIDCARD  CHARACTER* 

PROBLEM . SH0H5  THE  CURRENT  PMC»LEH 

NEW  PROBLEM . SHOWS  NE^'  PROBLQt 

DONE . . . EXPERIMENT  CCMPLETTED 


Before  giving  a  detailed  explanation  of  these  comnandsr  it  is 
important  to  understand  the  term  "keyvord”.  A  “keyword” 
(abbreviated  ”KW”)  is  just  a  word  or  group  of  letters  that  the 
cociputer  tries  to  find  in  its  storage  files.  Whenever  it  finds  the 
keyword  in  a  recipe  name«  that  is  called  "finding  a  MATCH".  For 
exanple,  if  you  told  the  computer  to  look  for  a  recipe  ocntaining 
the  keyword  "FISH"  it  would  match  the  recipe  for  "BAKED  FISH"; 
"CODFISH  BALLS",  "FRIED  FISH",  etc.  Keywords  are  the  way  you  tell 
the  computer  i^at  items  you  are  looking  for. 


*****  SEARCH  ***** 


SEARCH  will  ONLY  find  the  matching  items  and  get  them  ready  to 
display —  it  will  NOT  actually  display  them.  In  fact,  it  won't  do 
ANY  thing  except  locate  the  matching  items  and  get  them  ready  to 
display. 

Try  the  following  example: 

Flan  a  dinner  menu  which  includes  fish  as  the  main  dish. 

SEARCH  FISH  (followed  by  RETURN  key) 

You  will  see  that  the  conputer  shows  you  that  the  command  was 
carried  out  OK  but  does  not  show  you  any  items.  This  is  a  safe  way 
to  find  items  if  you  do  not  know  how  many  items  might  be  matched. 
There  is  a  special  conmand-word  to  show  h(w  many  items  were  found. 
Enter  the  following  example: 

SIZE  (followed  by  RETURN  key) 

Now  the  computer  will  tell  you  that  your  last  SEARCH  (looking 
for  "FISH")  found  13  items.  Since  this  is  not  too  many,  you  could 
safely  ask  the  computer  to  display  all  the  items  it  found.  This 
will  be  explained  more  fully  later. 

The  conputer  will  now  search  and  when  the  searching  part  is 
done,  it  will  show  how  many  items  were  found  and  are  ready  for 
display. 


*****  SEARCH  LISTS  ***** 
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itiere  ara  «<x)ub  2000  recipes  stored  in  the  oooputer.  fftwevetf 
vfhen  lookiiiig  for  keywords,  the  oonpiter  does  not  always  check  MX 
2000  recipes.  It  only  d)edc8  recipes  in  the  current  "search  list". 
The  search  list  is  the  list  of  items  the  con^ter  thinks  you  are 
most  interested  in. 

At  first,  the  conputei  has  xio  way  of  kncwing  wliich  recipes  you 
are  most  interested  in  so  it  will  begin  by  checking  all  2000 
recipes  for  tho  keyword  you  enter.  Bo  at  first  the  search  list  is 
all  2000  recipes  stored  in  the  coitqputer.  But  suppose  you  are 
interested  in  baked  fish  recipes. 

You  might  first  enter  "SEARCH  L'lSH*.  The  courputor  will  find 
all  recipes  containing  the  keyword  '-PISH*'.  Suppose  there  are 
fifteen  recipes  containing  this  keyword.  You  %iill  see  the  list  of 
these  itenn’  by  using  the  comnand  DISPLAY. 


*****  Dispi/^  ***** 

Displaying  the  Search  List 

The  SEARCH  command,  when  used  alone,  with  just  a  keyword, 
sincly  searches  for  recipes  containing  the  keyword  and  makes  up  a 
search  list  based  on  all  the  recipes  it  finds.  It  does  nothing 
else.  In  particular,  it  does  not  display  any  items  which  it  finds. 

Hov>ever,  eventually  you  will  want  to  see  the  items  which  the 
computer  has  found  and  put  into  the  new  search  list.  To  display 
the  items  which  the  conp-.tor  found  aivd  put  into  the  wrrant  Sewch 
last,  use  the  c^xmand-worO  DISPIAY.  Enter  the  following  example: 

DISPLAY  (retu-n) 

This  causes  all  the  items  in  the  current  Search  List  to 
appear.  (Rement5er,  you  made  a  Search  List  before  by  searching  for 
FISH.)  '11:1?  display  would  look  like  this: 

FISH  IN  A  BASKET 
MEAT  FISH  POUUinRY 
CCDFISH  BAIJ:£ 

FRIED  PISH 
OVEN  FPJED  FISH 
STEAMED  PISH 
FISH  CEK3k3ER 
MEAT  POm^  FISH 
nROILGD  PISH 
DEE?  FRIED  FISH 
HEKB  BAKED  FISH 
SCAUDPED  FISH 
STUFFED  PISH 

You  can  always  ask:  the  computer  to  display  all  the  items  in 
the  searcl)  list,  but  it  is  first  a  good  idea  to  make  sure  there  are 
not  too  many  iteiie  in  the  list. 
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Notice  that  only  acme  of  the  Items  in  this  list  are  actually 
main  dish  recipes.  But  now#  if  you  search  again,  using  the  keyword 
"FRIED*  the  computer  will  OJJLY  check  the  items  you  just  found— 
items  containing  the  word  "FISH".  So  this  time,  the  oonputer  will 
check  a  much  smaller  "search  list".  The  search  list  will  consist 
only  of  the  items  you  just  found  and  these  items  all  contain  the 
word  "FISH".  Khen  the  conpubar  checks  this  smaller  search  list,  it 
will  find  only  two  items  containing  the  new  keyword  "FRIED".  These 
two  items  will  then  be  combined  into  a  new,  even  smaller  search 
list  as  shown  below: 


FRIED  FISH 
OVEN  FRIED  PISH 
DEEP  FRIED  FISH 

how  the  coin^ter  has  found  all  the  items  containing  the  word 
"FISH”  AND  the  word  "FRIED".  So  you  have  successfully  found  all 
the  fried  fish  recipes. 

Notice,  that  when  you  did  the  second  search,  looking  for 
recipes  containing  the  word  "FRIED",  the  conputer  did  not  check 
recipes  like  steam^  fish  or  codfish  balls  because  these  were  NOT 
in  the  search  list  at  the  time  the  second  searrch  was  made. 

After  the  second  search,  since  three  items  were  found  that 
matched  your  keyword,  a  new  search  list  was  made  with  only  THREE 
items. 

If  NO  recipes  were  found  in  the  search  list  to  match  vour 
keyvord,  THEN  THE  OID  SEARCH  LIST  (containing  13  FISH  items)  WOULD 
BE  LEET  UNCHANGED.  This  is  an  important  point  to  reiAenber.  The 
search  list  is  only  changed  when  items  matching  your,  keyword  are 
actually  found. 

So  you  see  that  the  conputer  gradually  zeros  in  on  the  items 
yai  are  looking  for  by  making  the  search  list  smaller  and  smaller 
after  each  search.  This  is  the  basic  idea  of  the  "search  list” 
conci^t. 


*****  DEUEiE  ***** 

Sometimes,  you  may  wish  to  match  all  the  items  in  the  search 
list  that  do  NOT  contain  a  particular  keyword.  For  exeuiple, 
supposte  you  want  to  see  the  recipes  for  PRIED  FISH.  But  your 
search  list  cont^ns  other  types  of  fried  foods  as  well: 

DEEP  FRIED  FISH 
FRIED  FISH 

In  this  case,  you  might  want  to  ELIMINATE  the  two  fish  items 
from  the  search  list.  You  can  do  this  with  the  DELETE  command- 
word.  If  you  enter: 
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DCEfrn;  DE£P  (return) 

the  cornputer  will  check  the  search  list  and  watch  all  the  items 
that  do  NOT  contalii  the  ke^^word  FISH.  So  tit?  search  list  would  end 
up  as: 

FRIBD  FISH 
OVEN  FRIED  FISH 

With  the  DELETE  comnumd-word;  whenever  a  match  is  made,  the 
matching  item  is  deleted  or  removed  from  the  current  search  list. 


*****  KE(f.Lisr  ***** 

Resetting  the  Search  List 

Perhaps  you  discover  that  you  altered  a  poor  keyword  choice. 
Or  perhaps  you  want  to  search  for  a  completely  different  recipe. 
Then  the  small  search  list  which  the  computer  has  formed  may  not 
contain  the  items  you  want  to  check.  Instead  you  may  want  the 
conputer  to  search  through  all  2000  recipes.  To  do  thiSf  you  must 
"reset”  the  search  list. 

To  do  this,  use  the  NEW^LIST  conmand-woL'd. 

NE(f-LISr  (followed  by  return) 

Now,  the  next  time  you  request  the  computer  to  search  for  a 
keyword,  all  2000  recipes  will  be  checked  and  a  new  search  list 
will  be  nede  up  afterwards. 

Normally,  when  the  computer  checks  for  items  and  finds 
matches,  the  OLD  Search  List  is  thrown  out  and  a  NEW  Search  List, 
based  on  the  New  matches,  is  made  up.  However,  there  are  times 
v^en  you  might  want  to  keep  the  current  Search  List  arx3  just  MX)  to 
it.  The  next  command  explains  this. 


*****  PPBR  ***** 

Eliminate  Search  List  for  NEXT  Search  CKLX 

Suppose  you  are  looking  for  seafood  dinners  and  have  made  ip  a 
search  list  containing  the  following: 

FRIED  FISH 
OVEN  FRIED  FISH 
DEEP  FRIED  FISH 

These  are  all  itene  you  might  want  to  use.  But  you  al&o  wartr 
to  check  for  some  additional  items  and  add  them  ;:c  your  Search 
List.  Suppose  you  wanted  to  check  to  see  If  the  computer  had 
recipes  for  baked  fish.  If  you  searched  for  baked  using  the  stan¬ 
dard  comnand: 
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SEARCH  EAKED 

the  conputer  (XtLH  check  your  CURREM*  Search  List..  Since  the 

current  list  does  NOT  contain  any  baked  iten£!i,  no  matciies  vKxild  be 
found.  Oif  you  could  get  rid  of  your  search  list  first  with  the 
NEW-LIST  conirand*^rd.  Then  Wnen  you  did  SEARCH  EiAKED#  the  entire 
conputer  file  would  be  checked  akid  a  new  Search  List  would  be  made 
up  of  all  baked  iteii6..J3Ut  then  you  %«ould  have  lost  your  original 
Search  List.  This  problem  can  be  sclved  with  the  FREE  command. 
This  tells  the  conputer  that  the  nest  search  should  cover  the 
ENTIRE  storage  file  and  that  any  matches  should  just  be  added  to 
the  current  Search  List  vithcjut  startixig  a  new  list.  For  exanple, 
try  this; 

NEW-UST  (return) 

SEARCH  FRIED  (return) 

FREE  (return) 

SEARCH  BAKED  (return) 

DISPLAY  (return) 

BAKED  FISH 
DEEP  JURIED  FISH 
FRIED  FISH 
HERB  BAKED  FISH 
OVEN  FRIED  FISH 

The  only  new  conmand-worrd  is  FREE.  The  sequence  you  entered 
did  the  following:  Firstr  the  current  Seardi  List  was  eliminated 
so  the  conputer  would  check  the  entire  storage  file.  Then  the 
conputer  checked  for  all  Itene  containix^g  the  keyword  FRIED.  Thenr 
you  told  the  conputer  that  the  NEDCT  search  should  cover  the  entire 
stoiage  filer  not  just  the  fiewly-made  Search  List  (which  contains 
all  the  items  with  BAKED  in  their  name).  Thenr  the  next  command-' 
word  said  to  find  all  itenc  with  BAKED  and  to  ADD  these  items  to 
the  current  search  list.  Finallyr  the  last  conr.^.d'-WDrd  told  the 
conputer  to  show  the  final  Search  List.  As  you  can  seer  the  final 
list  contains  BOTH  FRIED  items  A^D  BAKED  items. 

To  make  a  search  list  that  contains  only  the  item  you  are 
afterr  you  should  enter; 

SEARCH  HERB  (return) 

Now  exactly  one  item  is  matched.  You  nust  still  cltedc  to  find 
if  the  recipe  choice  meets  the  needs  of  the  problem.  Since  there 
is  only  one  item  in  the  search  list  you  can  enter  the  ccxnnandg 

RECIPE  CHOICE  (return^ 

If  the  choice  is  appropriater  the  conputer  will  give  you  tltc 
message; 


■GOOD  CROICEi" 

Now  you  would  write  the  name  of  the  recipe  or.  your  answer 
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worksheet  and  indicate  you  are  ready  for  the  next  problem  by 
entering: 

NEW  PIOBLEM  (return) 

This  would  con|>lete  the  problem. 

When  you  have  conpleted  all  the  problems,  then  oiter: 


DONE 

You  should  carefully  review  these  instructions  and  be  sure  to 
ask  the  experimenter  to  explain  anything  about  which  you  are 
unsure.  Of  course,  it  will  take  some  practice  to  get  used  to  all 
the  conmands  in  this  computer  system.  Try  to  solve  each  problem  in 
the  way  that  is  easiest  for  you.  Using  the  system  will  get  easier 
as  you  go  through  the  problems  because  you  will  become  more 
familiar  with  the  conmands. 

When  you  have  finished  these  instructions  and  are  ready  to 
begin,  let  the  experimenter  know  by  entering  the  command: 

READY  (followed  by  "return"  key) 
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Interface  3.  Seqaentialf  Stoall 


Wiis  .is  an  experiment  to  study  how  to  maJce  conputers  easier  to 

use. 


In  this  experiment  you  will  be  asked  to  solve  a  series  of  four 
sei>arate  problems.  For  each  prcblem  you  will  have  to  get  incorma- 
tiai  out  of  the  conputer.  The  problems  are  about  menu  planning  and 
food  recipes.  So  tlie  information  you  will  be  trying  to  get  will  be 
names  of  different  food  dishes.  For  exanple^r  you  might  be  asked  to 
prepare  a  dinner  id-iich  Includes  a  fruit  pie  for  dessert.  Then  you 
might  want  to  get  the  recipe  for  apple  pie. 

A  worksheet  is  provided  for  each  problem.  As  you  get  food 
recipes  out  of  the  computer,  you  might  want  to  jot  down  notes. 
After  you  feel  satisfied  that  you  hove  the  best  set  of  recipes  to 
solve  a  problem,  make  sure  you  write  down  the  recipe  names  you  have 
chosen  on  the  worksheet  so  we  lall  have  a  record  of  your  final  menu 
plan  for  each  probl>snu 

Now  you  will  be  shown  how  to  use  the  conputer  to  get  recipes. 
Try  to  follow  the  exeimples  closely  and  be  sure  to  ask  the 
experimenter  if  you  have  any  questions. 

First,  a  prob  .em  will  be  automatically  presented  to  you  (»i  the 
display.  You  do  net  have  to  do  anything  except  wait  until  the 
problem  shows  up.  When  the  problem  appears,  read  it  carefully. 
Feel  free  to  jot  down  any  notes  about  the  problem  that  you  feel 
might  be  helpful  (bat  don't  worry  about  fo.rgetting  the  details  of 
the  problem — you  caiii  see  the  problem  again  whenever  you  v^isn). 

After  you  ha  /e  studied  the  problen.,  press  any  key  to  begin 
working  on  it.  Siortly  after  you  press  a  key  to  begin  work,  the 
display  screen  w;  11  change.  At  the  bottom  le.ft  corner  of  the 
display  are  the  worcis  'ENTER  CX»<MAND;".  This  is  where  commands  TO 
the  conputer  are  cnt.ored.  The  cowputer  will  work  on  each  cotimanl 
you  enter  and  v-ili  t.ry  to  carry  out  ytxir  instructions. 

Study  the  ir formation  that  comes  back  from  the  computer. 
Then,  when  you  art  ready,  enter  your  next  commai»d.  You  will  keep 
giving  coirmandc  and  getting  infon.iution  back  until  you  have  solved 
the  problem  to  your  own  satisfaction.  Then,  there  is  a  special 
command  to  tall  the  computer  that  you  ere  done  with  the  current 
problem  and  ready  tc  go  on  to  the  next  problem. 

The  structuie  of  the  experiment  is  a  simple  numerical 
sequence.  The  dttiiuhase  simply  seems  to  be  an  ordered  list  of 
recipe  names.  Thus,  your  database  view  is  a  linear  sequence.  Idie 
commands  pwcvidec  in  this  database  allow  you  to  retrieve  one  or 
more  items  hy  specifying  their  sequence  nunbets.  A  range  of  items 
(t.g.,  17--34)  can  also  be  retrieved. 
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^  HELP  file  is  shown  bslowi 

DISPLAY  (OmON);  MHERE  OPTICN  IS: 


. . . SHC3W  ITQtS  IN  RANGE  NI~N2 

NI . o.....Sii3W  ITEM  N1 

-KL .  ...MOVE  BACK  N1  ITEMS 

■m . MOVE  AHEAD  HI  ITEMS 

N1,N2-H3 . SHOW  IIXMS  HI  &  tQ-NS 

MrRBCIPE  CHOICE..,. PHESENTS  THE  MESSAGE  "GOCD  CBOICE* 

>P . . . DISPLAY  BfCR  1  PAlGE 

•t-F... . ..DISPLAY  FGRNAFD  1  PAGE 

N1,P. . S1AR7  AT  HI  6  PAGE  FORWAFD 

r^Nl . . . START  AT  Ml  6  PAGE  BACK* 


'S:)«  only  other  basic  cono^  is  that  of  a  PAGE  of  itens.  iTdB 
means  15  or  so  items  that  are  grouped  together.  For  ex£UTple,  if 
itens  15-30  are  currently  being  displayedr  you  can  request  the  next 
Page  of  items,  (e.g.,  31-45)  or  the  previous  Page  (1-15). 

All  the  coimieuxls  are  basically  options  done  with  the  single 
command:  DISPLAY.  The  various  operations  that  can  be  done  with 
the  DISPLAY  command  are  as  follows: 

To  display  a  single  item  (for  example  item  number  27)  enter: 

DISPLAY  27  (press  return) 

To  display  a  range  of  items  (say,  items  27-35)  enter: 

DISPLAY  27-35  (press  return) 

You  could  also  specify  both  a  single  item  (or  items)  as  well 
as  a  range  (or  ranges).  For  example,  to  retrieve  2und  display  item 
3,6,  15-20,-  27,  and  30-35,  the  user  could  enter: 

DISPLAY  3,6,15-20,27,30-35  (PRESS  RETURN) 

Make  sure  the  item  numbers  are  entered  properly  avid  do  not 
specify  too  large  a  range.  For  example,  the  following  commandc 
should  result  in  errors: 


DISPLAY  29880 
DISPLAY  35-27 
DISPLj^  1-500 

If  the  top-most  item  currently  being  displayed  is  number 
(e.g.,  if  items  25-32  are  being  di^layed,  then  X«25),  then  you  can 
move  b^Kd(  N  items  (for  example  23  items)  by  the  following  cornmemd: 

DISPLAY  -23  (press  return) 

Since  7  items  were  on  the  screen,  now,  after  moving  back  23 
items,  the  screen  should  show  7  new  items,  2-9  (i.e.,  the  nciw 
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display  begins  with  25-73«2  and  shows  7  itenus).  Similarly,  you 
could  juTTp  ahead  from  the  bottonMooet  nunber  on  the  display  screen. 
For  exanple,  if  items  25-32  were  being  shovn^  the  user  could  jump 
ahead  5  items  by  entering: 

DISFIAY  4-5  (press  return) 

This  would  cause  items  30-37  to  be  on  the  display  screen.  Make 
sure  that  you  do  not  enter  a  coimiand  that  would  go  past  either  end 
of  che  database  seguenc^c  For  example,  if  items  3-l(>  were  being 
displayed,  the  following  comnands  should  be  errors^ 

DISPIAJf  -15 
DISPIAY  *^^997 

To  get  the  message  "Good  Choice"  you  enter,  for  eramplet 
DISPLAY  15, RECIPE  CHOICE  (press  return) 

This  command  will  work  when  there  is  only  one  rocipe  in  the 
search  list. 

To  move  ahead  or  back  one  page  from  the  currently  displayed 
items,  you  could  enter  "DISPLAY  +8  or  DISPLAY  -1C"  for  example. 
However,  to  automatically  move  ahead  or  back  12  items,  use  the 
"Page"  option  as  follows: 

DlCPUtY  -P  (press  return)  or  DISPLAY  4-p  (praus  return) 

Thus,  if  items  20-30  were  on  the  display,  then  "OISPIAY  -P" 
would  cause  items  8-20  to  be  displayed;  %ISPLAY  fP"  would  cause 
items  30-32  to  be  displayed.  Note  that  a  "full  page"  of  items  is 
always  displ>y»:iu;  even  *-hough  oily  10  items  were  btiing  shovffi,  »*«n 
the  "Display  Next/Previcis  Page"  option  is  used,  title  next  or  pre¬ 
vious  FULL  page  of  items-}  is  shown.  If  this  goes  beyond  the  limit 
of  the  database,  then  the  inessage  "No  More  Pageo"  on  an  equivalent 
should  be  given.  (For  example,  if  items  1-12  are  being  displayed, 
DISPIAY  -P  should  result  in  the  "No  More  Pages"  resixxnse.  If  items 
3-10  ere  being  displayed,  tlie  DISPIAY  -I*  should  result  in  items  1- 
12  being  displayed.) 

You  may  also  specify  a  starting  point  at  which  the  paging 
operation  should  begin.  For  example,  to  show  the  12-item  page 
vbich  BEX3INS  with  item  27  (i.e.,  itei.’s  27-39)  enter: 

DISPIAY  27 ,P  (press  return) 

But  to  display  the  page  ENDING  with  item  27  (i.e.,  items  15- 
27)  enter: 


DISPIAY  P,27  (press  return) 

Now  fcxac1:ly  one  item  is  matched.  You  nust  stil  l  check  to  find 
if  the  recipe  choice  meets  the  needs  of  the  problem.  Since  there 
cx)ly  (xie  item  in  the  search  list,  you  can  enter  the  command: 
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N/RBCIPE  CHOICE 

If.  the  choice  is  e^ropriate,  the  conputor  will  give  you  the 
message: 


■GOOD  CHOICE  I* 

Now  you  would  write  the  name  of  the  recipe  on  your  answer 
worksheet  emd  indicate  you  are  ready  for  the  next  problem  by 
entering: 

NEW  PR0BU3M  (return) 

This  would  coeplete  the  problem. 

When  you  have  cocrpleted  edl  the  problems,  then  enter: 

DONE 

You  should  carefully  review  these  instructions  and  be  sure  to 
ask  the  experimenter  to  explain  anything  about  which  you  are 
unsure.  Of  course,  it  will  take  some  practice  to  get  used  to  all 
the  conmands  in  this  computer  system.  Try  to  solve  each  problem  in 
tiie  way  that  is  easiest  for  you.  Using  the  system  will  get  easier 
as  you  go  through  the  problems  because  you  will  become  more 
familiar  with  the  comttends. 

When  you  have  finished  these  instructions  and  are  ready  to 
begin,  let  the  experimenter  know  by  entering  the  catvnand: 

READY  (followed  by  "return"  key) 
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In&tructiais 

lnV.ec£aoe  4o  Seqacntlal,  Laxge 


Ihis  is  at.  expeirirrent  to  stikly  bow  to  make  compute r«  easier  to 

use. 

Tti  tids  experiment  ycx\  will  be  esked  to  solve  a  series  of  four 
separate^  prot^l^.  For  each  problem  you  will  have  to  get  informa¬ 
tion  out  of  tu:e  computer.  prxiolenB  are  abait  menu  planriing  and 
food  recipes.  2o  the  information  you  will  be  trying  to  get  will  be 
names  c£  different  food  dishes.  For  exairple,  you  tidght  be  asked  tc 
prepare  a  dinner  vAiich  includes  a  fruit  pie  for  dessert-  Then  you 
might  want  to  get  the  recipe  fer  a^le  pie. 

A  worksheet  is  provided  for  each  problenu  As  you  get  food 
recipes  out  of  the  computer »  you  might  want  to  jot  down  notes. 
After  you  feel  satisfied  that  you  have  the  best  sot  of  recipes  to 
solve  a  problem,  make  sure  you  write  down  the  recipe  nanses  you  have 
chosen  on  the  workroeet  so  vw  will  have  a  record  of  your  final  menu 
plan  for  each  problem. 

Now  you  will  elK)wn  how  to  use  the  conputer  to  get  recipe. 
Try  to  follow  the  examples  closely  euid  be  sure  to  ask  the 
experineacer  if  you  have  <5ny  questi<«s. 


First,,  a  prot>iem  will  be  automaticA'lly  presented  to  you  chi  the 
display.  You  do  not  have  to  do  anything  except  wait  until  the 
problem  shows  up.  When  the  problem  appears,  read  it  carefully. 
Feel  free  to  jot  down  einy  notes  about  the  problem  that  you  feel 
might  be  helpful  (b<it  don't  worry  about  forgetting  tlie  details  of 
the  problem — you  c:an  see  the  prc^lem  again  whei.ever  you  wish). 

After  you  have  studied  the  problem,  press  any  key  to  begin 
working  on  it.  Shortly  after  you  press  a  key  to  begin  work,  the 
display  screen  will  change.  At  the  bottom  left  corner  cf  the 
display  are  the  words  "ErJTER  COMMAID:".  This  is  v^re  conrands  TO 
the  computer  are  entered.  ^Ihe  computer  wil),  work  on  each  comnund 
you  enter  and  will  try  to  carry  out  ycxir  instructions. 

Study  the  information  that  comes  back  from  the  computer. 
Then,  when  you  are  ready,  enter  your  next  command.  You  will  keep 
giving  ccHtmands  and  getting  information  baede  until  ycxi  have  solved 
%  the  problem  to  your  own  satisfaction.  Then,  there  is  a  special 

command  to  tell  the  computer  that  you  are  done  with  the  current 
problem  and  ready  to  go  on  to  the  next  proolean. 

The  following  oonmands  must  be  used  to  retrieve  the  items: 

DISPIAY  (OETJON) ;  WHERE  OPTION  ISr 

RANGE  N1-N2.. . SHOW  IlIMS  N1-N2  * 

SHOW  N. . . SHOW  ITEM  N 
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BACKUP  N . 00  BACK  N  ITEMS  &  SliOW 

JUMP  N . . JUMP  AHEAD  N  ITE34S  &  SHOW 

N, RECIPE  CHOICE _ PRESENTS  THE  MESSAGE  "GOCD  CHOICE" 

FPAGE . SHOW  PRICK  PAGE 

NPAGE . SHOWS  NEXT  PAGE 

FPAGE  N . . . PAGE  FORWARD  FROM  N 

PAGEB  N . . . PAGE  BACK  FRCM  N 

FIRST . START  AT  BEGINNING;  SHOW  1ST  PAGE 

EIO.... . SHOW  lAST  PAGE  OF  ITEMS* 


The  structure  of  the  experiment  is  a  8in{>le  numerical 
sequence.  The  database  singly  seems  to  be  eui  ordered  list  of 
recipe  nairas.  Thus,  your  database  view  is  a  llnezur  sequence.  Hie 
commands  provided  in  this  database  allow  you  to  retrieve  one  or 
more  items  by  specifying  their  sequence  nuirbers.  A  range  of  items 
(e.g.,  17-34)  can  also  be  retrievtsd. 

To  retrieve  a  range  of  items  (for  exanple,  items  20-27)  enter: 

RANGE  20-27 

Various  coiTbinations  can  be  used  with  the  RANGE  coomand.  For 
exanpls: 


RANGE  25,29-39,50-55,71 

To  display  a  particular  item,  say  item  15,  you  would  enter: 

SHCW  15 

To  move  N  items  from  the  topnest  item  on  the  display,  use  the 
BACKUP  comnand.  If  items  15-20  are  on  the  display,  then: 

BACKUP  5 

would  cause  items  10-14  to  be  on  the  display.  To  move  ahead  N 
items  from  the  bottom-most  item,  the  JUMP  comnand  is  used.  Thus, 

JUMP  5 

would  cause  ittims  26-30  to  be  displayed. 

There  are  several  "PAGE-type"  coimands  to  perform  the  paging 
operations.  For  example,  PPAGE  will  cause  the  preceding  page  of 
items  (i.c.,  the  preceding  12  items)  to  be  shown.  NPAGE  causes  the 
next  page  (12  items)  to  appear.  FPAGE  N  and  PAGEB  N  cause  a  page 
of  itens  to  be  displayed  starting  with  item  N.  For  exanple,  FPAGE 
30  causes  items  30-42  to  be  displayed;  PAGEB  30  causes  items  10-30 
to  be  displayed!. 

To  automatically  display  the  first  12  iteirs  in  the  list,  you 
can  enter  the  conmarvd  "flRSTT.  To  automatically  show  the  last  12 
Items  in  the  database  (i.e.,  the  last  page),  enter  END. 

To  get  the  message  "Good  Choice"  enter  for  example: 
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SHDW  15, RECIPE  CHOICE 

If  the  choice  is  appropriate,  the  conputer  vdll  give  ycxi  the 
message: 

"GOOD  CHOICEl" 

Now  you  would  write  the  name  of  the  recipe-choice  on  your 
answer  worksheet  and  indicate  you  are  ready  for  ^  next  problem  or 
next  part  of  the  problem.  When  you  retrieve  all  the  items  required 
then  enter: 


NEW  PROBLEM  (return) 

This  would  conplete  the  problem. 

When  you  have  conpleted  all  the  problems  then  enter: 

DONE 

You  should  carefully  review  these  instructions  and  be  sure  to 
ask  the  experimenter  to  explain  anything  about  which  you  are 
unsure.  Of  course,  it  will  take  some  practice  to  get  used  to  all 
the  conmands  in  this  computer  system.  Try  to  solve  each  problem  in 
the  way  that  is  easiest  for  you.  Using  the  system  will  get  easier 
as  you  go  through  the  problems  because  you  will  become  more 
familiar  with  the  commands. 

When  you  have  finished  these  instructions  and  are  ready  to 
begin,  let  the  experimenter  know  by  entering  the  command: 

READY  (followed  by  "return"  key) 
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Instructions 

Interface  5.  Single  JUnp,  Sknallr  Backiq^ 


This  is  an  e^qperimcnt  to  study  how  to  make  ccmfuters  easier  to 

use. 


In  this  experiment  you  will  be  asked  to  solve  a  series  of  four 
separate  problems.  For  each  problem  you  will  have  to  get  inforroa*- 
tion  out  of  the  conputer.  The  problems  are  about  menu  planning  and 
food  recipes.  So  the  information  you  will  be  trying  to  get  will  be 
names  of  different  food  dishes.  For  exonple,  you  might  be  asked  to 
plan  a  dinner  which  includes  fish,  vegetable,  and  some  form  of 
potato. 

A  worksheet  is  provided  for  each  problem.  As  you  get  food 
recipes  out  of  the  computer,  you  might  want  to  jot  down  notes. 
After  you  feel  satisfied  that  you  have  the  best  set  of  recipe 
choices  to  solve  a  problem,  make  sure  you  write  down  the  recipe 
names  you  have  chosen  on  the  worksheet  so  we  will  have  a  record  of 
your  final  menu  plan  for  each  problem. 

Now  you  will  be  shown  how  to  use  the  recipe  database  to  solve 
the  problem.  Try  to  follow  the  examples  closely  and  be  sure  to  ask 
the  experimenter  if  you  have  any  questions. 

First,  a  problem  will  be  automatically  presented  to  you  on  the 
display.  You  do  not  have  to  do  anything  except  wait  until  the 
problem  shows  up.  When  the  problem  appears,  read  it  carefully. 
Feel  free  to  jot  down  any  notes  about  the  problem  that  you  feel 
might  be  helpful  (but  don't  worry  about  forgetting  the  details  of 
the  problem — you  can  see  the  problem  again  vrfienever  you  wish). 

After  you  have  studied  the  problem,  press  any  key  to  begin 
working  on  it.  Shortly  after  you  press  a  key  to  begin  work,  the 
display  screen  will  change.  At  the  bottom  left  corner  of  the 
display  are  the  words  "ENTER  COMMAM);".  This  is  v^iere  commands  TO 
the  conputer  are  entered.  The  ccxtputer  will  work  on  each  ccrnmand 
you  enter  and  will  try  to  carry  out  your  instructions. 

Study  the  information  that  comes  back  from  the  conputer. 
Then,  when  you  are  ready,  enter  your  next  command.  You  will  keep 
giving  commands  and  getting  information  back  until  you  have  solved 
the  problem  to  your  own  satisfaction.  Then,  there  is  a  special 
command  to  tell  the  computer  that  you  are  done  with  the  current 
prdDlem  and  ready  to  go  on  to  t:he  next  prc^leiit. 

For  example,  the  problem  is  to  plan  a  dinner  menu  that 
includes  fish. 

Following  is  the  list  of  commands  you  will  be  using  to  solve 
all  the  problems. 
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SEI£CT  (OPTION);  WHERE  OPllCN  IS: 


T . . . . . 30  TO  TOP  MENU 

I'JHI  NAMT  . . . ;5EL£3CT  ITEM  ON  MENU 

+ . {^IJECT  NE3CT  MENU  ITEM 

- . i^LBCT  PRIOR  MENU  ITEM 

P . . . CO  TO  PREVIOUS  MENU 

H . CO  TO  NE3CT  HIGHER  MENU 


ITEM  NAME, RECIPE  CHOICE...GIVES  YOU  OME  MESSAGE  ^30QD  CHOICE" 

Just  to  get  started,  when  you  see  Ein^ER  COMMAND:  at  the 
bott(»n  of  your  screen,  you  will  use  the  comnand: 

SELECT  T  (return) 

The  following  menu  will  then  be  displayed  on  your  monitor: 

APPETIZERS  SOUPS  SAIADS  MAIN  DISHES 
DESSERTS  SIDE  DISHES  BEVERAGES 

You  can  then  choose  the  one  that  you  think  will  be  most 
helpful  in  solving  the  problem.  In  this  case,  you  would  enter: 

SELECT  MAIN  DISHES  (return) 

The  computer  will  then  display  the  following  sub-menu  wi  its 
screen; 


MAIN  DISHES 

BREAKFASr  LUNCH  DINNER 
Your  choice  from  this  menu  would  be: 

SELECT  DINNER  (return) 

because  you  are  searching  for  a  dinner  menu.  The  conputer  will  now 
give  the  next  display; 


MAIN  DISHES  (DINNER) 

VEGETARIAN  NON-VEGETARIAN 

Since  you  are  looking  for  a  menu  that  contains  fish,  your  next 
respoxse  would  be: 


SELECT  NON-VEGETARIAN  (return) 

The  computer  still  has  another  sub-menu  in  the  recipe  data¬ 
base,  and  it  will  print  out: 

MAIN  DISHES  (DINNER,  NON-VEGETARIAN) 

MEAT  POULIRY  SEAFOOD 

Your  next  response  would  be: 

SELECT  SEAFOCD  (return) 
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You  will  get  another  sub-riiemii 

SEAFOCD  PICK  TOKA 

You  will  enter: 

SELECT  FISH  (return) 

Immediately  after  that  the  con5)uter  will  give  you  a  list  of 
items  containing  Pish: 


BROimi  PISH 
CCDPISH  BALL 
DEEP  PRIED  FISH 
FL0UM3ER  PROVENCALS 
FRIED  PISH 
HADDOCK  SHRIMP  BAKE 
HALIBUT  ROYAIJE; 

HERB  BAKED  PISH 
O^/EN  FRIED  FISH 
SAIMON  LOAF 
SAIMOM  STEAK 
SCAUiOPED  FISH 
STEAMED  FISH 
STUFFED  FLOUrOER 
STUFFED  WHITEFISH 
FISH  IN  A  BASKET 
GRILLED  HAUBUT 
HICKORY  FISH  BAKED 
FiriiTTS  ELEJGAIira: 

The  final  menu  is  made  by  choosing  a  name  on  the  date^beise 
list — for  exanple  SEI£i3T  DEEP  FRIED  FISH.  This  is  called  a  "FINAL 
menu"  and  will  consist  of  the  namE;  of  exactly  one  recipe. 

When  you  look  at  a  series  of  menusr  the  "last"  or  "previous" 
menu  just  seen  may  be  either  a  higher  level  menu  or  a  lower  level 
menu.  The  top  menu  (i>e.,  the  first  menu  displayed  at  the  start  of 
each  problem)  has  the  highest  level r  1.  The  next  level  menu  is 
level  2,  etc.  The  BACKUP  function  always  moves  to  the  last  seen 
menur  whether  that  nenu  was  higher  or  lower  than  the  menu  currently 
on  the  screen.  Therefore^  there  is  an  important  distinction 
between  moving  to  the  last  seen  menu  (BACKUP)  and  moving  to  the 
"next  higher  menu”  (i.e.,  moving  from  a  level  3  menu  to  a  level  2 
menu).  Of  course,  one  moves  to  the  "next  lower  level"  by  making 
selections  from  the  choices  shcrim  on  the  current  menu. 

You  are  permitted  to  make  a  sequence  of  selectioiis  from  a  meriu 
without  actually  having  to  return  to  the  menu  display  each  time  a 
new  selection  is  desired.  For  example,  suppose  you  had  selected 
item  Deep  Fried  Pish,  from  the  recipe  database  list  of  fish, 
above  This  would  cause  the  menu  consisting  only  of  deep  fried 
fish  to  appear,  i.e.; 
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FRIED  PISH 

Now,  suppose  that  you  want  to  see  the  recipe  for  Flounder 
Provencale.  Thie  was  item  4  on  the  previous  menu.  Instead  of 
having  to  go  beck  to  the  previous  menu  (for  exeutple,  by  using 
BACKUP),  you  cem  directly  request  that  the  recipe  for  the  "next 
menu  item"  be  shown.  If  the  next  Item  is  the  name  of  a  single 
recipe,  then  that  recipe  will  automatically  appear.  If  the  next 
item  represents  several  recipes,  then  a  new  menu  will  apgeer.  For 
example,  in  the  present  case,  since  the  next  item  is  a  single 
recipe  (i.e.,  f louder  provencale),  you  can  move  directly  to  that 
recipe  by  entering: 


SELECT  +  (return) 

Ihen  the  recipe  for  flounder  provencale  would  i^pear.  But  if 
the  next  item  represented  several  recipes  (e.g.,  Pisli),  then  a  new 
menu  would  appear  instead.  Note  that  if  you  request  the  "next  menu 
item”  but  are  already  at  the  bottom  of  the  menu,  then  an  error  will 
result. 

Exairples  of  command  usage  follow: 

To  select  a  choice  (say,  choice  3,  deep  fried  fish)  from  the 
ajirrent  menu,  enter: 

SEISCT  D£E3>  FRIED  FISH, RECIPE  CHOICE  (return) 

Note:  Only  one  choice  can  be  made.  Otherwise  an  error  should 
result.  Also  note  that  choices  are  entered  Bf  SPELLING  OUT 
THE  CHOICE,  NOT  by  entering  the  item  nunber. 

If  the  choice  is  appropi^iate,  the  computer  will  give  you  the 
message: 


"GOOD  CHOICEl" 

To  choose  the  next  or  previous  item  on  a  menu  (as  described 
above)  enter: 


SELECT  +  (return) 
or 

SELECT  -  (return) 

To  go  to  the  next  higher  level  menu  (for  example,  if  you  are 
using  a  level  3  menu,  then  to  go  to  the  preceding  level  2  menu), 
enter: 


SELECT  H  (return) 

And  to  go  to  the  top  menu  (i.e.,  the  level  1  menu),  enter: 

SELECT  T  (return) 

To  BfldCUP  to  the  last  seen  or  previous  menu,  the  usiir  mteraz 


170 


C  -  25 


SETJCY  P  (return) 

Now  you  would  write  the  n&hte  of  the  recipe  on  your  answer 
worksheet  and  indicate  you  are  ready  for  the  next  probleis.  ^y 
entering: 


NEW  PStmm  (return) 

This  would  c(xif>lete  the  pioblem. 

When  you  have  conpleted  all  the  probl<Hns  then  enter: 

DONE  (return) 

You  should  carefully  review  these  instructions  and  be  sure  to 
ask  the  experimenter  to  explain  anything  about  which  you  are 
unsure.  Of  course,  it  will  take  some  practice  to  get  used  to  all 
the  cxxrmands  in  this  computer  system.  Try  to  solve  eadi:  problem  in 
the  way  that  is  easiest  for  you.  Using  the  system  will  get  easier 
as  you  go  through  the  problems  because  you  will  bi^come  more 
familiar  with  the  cormands. 

When  you  have  finished  these  instructions  and  are  ready  to 
begin,  let  the  experimenter  know  by  altering  the  coomandt 

READY  (followed  by  "return"  key) 
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Instructicns 

XxbedSaoe  6«  Single  Agu|>*  SMuUr  Vj  Backup 


Iglpis  w  eapeciment  to  study  how  to  mdike  conputers  easier  to 

use. 


experioent  you  will  be  asked  to  solve  a  secies  of  four 
sepacfkS’rab^^^*  problem  you  will  have  to  get  informa** 
tion  St: of  the  coiqputer.  The  problems  are  about  menu  planning 
usingt^  recipes.  So  the  information  you  will  be  trying  to  get 
will  ii.aanes  of  different  food  dishes.  For  exa:rpler  you  might  be 
askedtkplan  e.  dinner  which  includes  fish,  vegetable,  and  some 
form  4^«^to. 

ASirksheet  is  provided  for  each  problem.  As  you  get  food 
£ecip«<R3t  of  the  computer ,  you  might  want  to  jot  down  notes. 
After  satisfi^  that  you  have  the  best  set  of  recipes  to 
soJ  write  down  the  recipe  names  yo«j  have 
cno6en<a  ^  worksheet  so  we  will  have  a  record  of  your  final  menu 
plan  problem. 

vill  be  shown  how  to  use  the  recipe  database  to  solve 
tlx^  pril^Mn.  Try  to  follow  the  examples  closely  and  be  sure  to  ask 
tlie  i>,xfiiisKxttez  if  you  have  any  questions. 

a  problem  wil]  be  automatically  presented  to  you  on  the 
displiti^  anything  except  wait  until  the 
probl«sho«<s  up.  When  the  problem  appears,  read  it  carefully. 
Feel  ftm  to  jot  down  any  notes  about  the  problem  that  you  feel 
might  If  helpful  (but  don't  worry  about  forgetting  the  details  of 
the  prtillcin~~'y'3u  can  see  the  problem  again  whenever  you  wish  by 
entjrim  ^  coosand  •PROBLEM"  (return)). 

Afi^r  you  have  studied  the  problem,  press  any  key  to  begin 
woicking  cn  it.  Shortly  after  you  press  a  key  to  begin  work,  the 
display  will  change.  At  the  bottom  left  corner  of  the 
display  «  the  words  CX^fMAKDi".  Tiiis  is  wh<»ce  conniands  10 
the!  oafuter  ace  entere<3.  Ihe  conputer  will  work  ixi  eadi  coonoand 
you  entic  and  will  try  to  carry  out  your  instructions. 

Study  the  information  that  cooes  back  from  the  cemputer. 
Then,  whsn  you  are  ready,  enter  your  next  coninand.  You  will  keep 
giving  o'enonds  and  gettirg  infomwticn  back  until  you  have  solved 
the  prohlsm  to  your  own  satisfaction.  Then,  there  is  a  special 
command  to  tell  the  computer  that  you  are  done  with  the  current 
problem  «nd  ready  to  go  on  to  the  next  prdblea. 

For  example,  the  problem  is  to  plan  a  dinner  menu  that 
includes  fish* 

Following  is  the  list  of  oomnands  you  will  be  using  to  solve 
all  the  problems. 
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SELECT  (OPTION) ;  WHERE  OPTION  IS; 


T . GO  TO  TOP  MENU 

ITEM  NAME . ......SELECT  HEM  ON  NE2JU 

+ . . . SEI£CT  NEXT  MENU  ITEM 

- . . . SELECT  PRIOR  MENU  ITEM 


ITEM  NAME, RECIPE  CHOICE....(;iVES  YOU  TOE  MESSAGE  ^^OCD  CHOICE" 

Just  to  get  started,  when  you  see  EITTER  COMMAND:  at  the 
bottom  of  your  screen,  you  will  use  the  comnand: 

SEUCT  T  (return) 

The  following  menu  will  then  be  displayed  on  your  monitor: 

APPETIZERS  SOUPS  SAUDS  MAIN  DISHES 
DESSERTS  SIDE  DISHES  BEVERAGES 

You  can  then  choose  the  one  that  you  think  will  be  most 
heJpful  in  solving  the  problem.  In  this  case,  you  inuld  enter: 

SELECT  MAIN  DISHES  (return) 

TOe  coirputer  will  then  display  the  following  sub-menu  on  its 
screen: 


MAIN  DISHES 

BREAKFAST  LUNCH  DIItER 
Your  choice  from  this  menu  would  be: 

SEUBCT  Dirtet  (return) 

because  you  are  searching  for  a  dinner  menu.  The  ccsputer  will  now 
give  the  next  display: 


MAIN  DISHES  (DDfCSt) 

OROUtO  MEAT  IWSF  VEAL  PCRK 

POIK/ERY  UMB  SBAPCXD 

Since  you  are  looking  for  a  menu  that  contains  fish,  your  next 
response  would  be: 


SEIOT  SEAFOOD  (return) 

The  computer  still  has  sub-menus  in  the  recipe  database,  and 
it  will  print  out: 


MAIN  DISHES  (DII«ER,SEAFOCD) 

SEAFOCD  FISH  TIIA 

Since  the  problem  had  asked  for  a  recipe  containing  fish,  your 
next  choice  could  be: 
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SELBCT  FISH  (return) 

and  ♦‘he  coirputer  wilJ.  give  you  a  listing  of  the  recipes  it  ha&  in 
the  database  listed  under  fish: 

BROILED  FISH 
CODFISH  EAU. 

DEEP  FRIED  FISH 
FL0UN)ER  PROVENCAI£ 

PRIED  FISH 
HArtX)2K  SHPJMP  BAKE 
HAUBljr  ROYALE 
HERB  BAKED  FISH 
OVEN  FRIED  PISH 
SAIMON  LCAF 
SAUfCN  STEAK 
SCMICPED  FISH 
STEAMED  PISH 
STUFFED  FLOfJTDER 

srr;pFED  vwitefish 
FISH  IN  A  BASKET 
GRIUID  HALIBUT 
HICKORY  FISH  BAKH) 

PILLCTS  EL£GAinE 

Ttte  fii'Ml  Btenu  is  made  by  choosing  a  name  from  the  database 
list— for  example,  SELECT  DEEP  FRIED  PISH.  Tide  is  called  a  "FINAL 
ncno*  and  will  consist  of  the  name  of  er.actly  one  recipe. 

Yoi'  are  permitted  to  make  a  sequence  of  selections  froin  a  menu 
without  actually  having  to  return  to  the  menu  display  each  time  a 
new  selection  is  desired.  For  example,  suppose  you  hatl  selected 
item  3,  Deep  fried  Fish,  fcoat  the  reci{)e  database  list  of  fish, 
id>ove.  This  would  cause  the  menu  consisting  only  of  deep  fried 
fish  to  i^ppcar,  i.«.: 


OaSP  FRIED  PISH 

Now,  suppose  that  you  want  to  see  the  recipe  for  Flounder 
Provencale.  This  was  item  4  on  the  previous  menu.  You  can 
directly  re<q>act  that  the  recipe  for  the  "next  menu  itaiT  be  shown. 
If  the  next  item  is  the  name  of  a  single  recipe,  then  that  recipe 
will  automatically  appear.  If  the  next  item  represents  several 
recij[M6,  then  a  naw  menu  will  aspear.  FOr  exaople,  in  the  pr«ss«it 
case,  since  the  next  item  is  a  single  recipe  (i.e.,  flounder 
provencale),  you  can  move  directly  to  that  recipe  by  entering: 

SELECT  (return) 

Then  the  recipe  for  flounder  provencale  would  appeex.  But  if 
the  next  item  represented  several  recipes  (e.g..  Fish)  then  a  new 
menu  would  appear  instead.  Note  that  if  you  request  the  "next  menu 
item"  but  are  already  at  the  botuxn  of  the  menu,  then  an  error  will 
result , 
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Suppose  you  make  a  mistake  aiid  choose  the  wron^  item  from  a 
menu^  For  example,  maybe  you  chose  ’’Desserts*  iirtnen  you  really 
wanted  "Main  Dishes*.  You  can  always  "start  over*  conf>letely  by 
going  back  dxrectly  to  the  top  menu.  To  do  this  at  any  time,  just 
enter: 


SELECT  T  (return) 

Just  remember  that  the  "SELECT  T*  option  always  lets  you  start 
over  from  the  first  (top)  menu. 

Examples  of  ccmnand  usage  follcw: 

To  select  a  choice  (say,  choice  3,  deep  fried  fish)  from  the 
current  menu,  enter: 

SEI£CT  DEEP  FRIQ)  FISB,SBCIPE  CHDICE  (return) 

Note:  Only  one  choice  can  be  made.  Otherwise  an  error  should 
result.  Also  note  tliat  choices  are  entered  BY  SPEUJNG 
OUT  THE  CHOICE,  NOT  by  entering  the  item  nunber. 

To  choose  the  next  or  previous  item  on  a  menu  (as  described 
above)  enter: 


SELECT  +  (return) 
or 

SBIECr  ~  (return) 

And  to  go  to  the  top  menu  (i.e.,  the  level  1  n^nu),  enter: 

SELECT  T  (return) 

If  the  choice  is  appropriate,  the  conputer  will  give  you  the 
message: 


"GOOD  CHOICEI" 

Now  you  would  write  the  name  of  the  recipe  on  your  answer 
worksheet  and  indicate  you  are  ready  for  the  next  problem  by 
entering: 


NEW  PROBLEM  (return) 
this  would  conplete  the  pr  blem. 

When  you  have  corrpleted  all  the  problems  then  enter: 

IX:me  (retoim) 

You  should  carefully  review  these  instructions  and  be  sure  to 
ask  the  experimenter  to  explain  anything  about  which  you  are 
unsure.  Of.  course,  it  will  take  some  practice  to  get  used  to  all 
the  connvands  in  this  conputer  system.  Try  to  solve  eeKih  problem  in 
the  way  that  is  easiest  for  you.  Using  the  system  will  get  easier 
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as  i'c^u  go  through  the  problems  because  you  will  becorre  more 
foniliar  with  the  comtarKls. 

When  you  ha^e  firashed  these  instructions  and  ate  ready  to 
begin,  let  the  experimenter  know  by  entering  the  command: 

READY  (followed  by  "retJim"  key) 
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IsistiuctionB 

Interface  7.  Ilultiple»  Stall,  tadoip 


nils  is  an  experiment  to  study  how  to  make  caifuters  easier  to 

use. 


In  this  experiment  you  will  be  asked  to  solve  a  series  of  four 
separate  problems.  For  each  problem  ycxi  will  have  to  get  informa¬ 
tion  out  of  the  computer.  The  problems  are  about  menu  planning 
using  food  recipes.  So  the  information  you  will  be  trying  to  get 
will  be  names  of  different  food  dishes.  For  exatrple,  you  might  be 
asked  to  plan  a  dinner  t^ich  includes  fish,  a  vegetable,  and  some 
form  of  potato. 

A  worksheet  is  provided  for  each  problem.  As  you  get  food 
recipes  out  of  the  con^ter,  you  might  want  to  jot  down  notes. 
After  you  feel  satisfied  that  you  have  tl:<e  best  set.  of  recipe 
choices  to  solve  a  problem,  make  sure  you  write  down  the  recipe 
names  you  have  chosen  on  the  worksheet  so  we  will  have  a  record  of 
your  final  menu  plan  for  each  problenu 

Now  you  will  be  shown  how  to  use  the  recipe  database  to  solve 
the  problem.  Try  to  follow  the  examples  closely  and  be  sure  to  ask 
the  experimenter  if  you  have  any  questions. 

First,  a  problem  will  be  autonatically  presented  to  you  on  the 
display.  You  do  not  ha\e  to  do  anything  except  wait  until  the 
problem  shows  up.  When  i  he  problem  appears,  read  it  carefully. 
Feel  free  to  jot  down  an  /  notes  about  tne  problem  that  you  feel 
might  be  helpful.  (But  d<n*t  worry  about  forgetting  the  details  of 
the  problem — you  can  see  the  prcfelem  again  whenever  you  wish  by 
entering  the  conmand  "PRO  iLEN"  (return].) 

After  you  have  stud  ed  the  problem,  press  any  key  to  begin 
working  on  it.  Shortly  <  fter  you  press  a  key  to  begin  v/ork,  the 
display  screen  will  change.  At  the  bottom  left  corner  of  the 
display  are  the  words  "EIN!CR  COMMAND:*'.  Tfus  is  where  coninands  TO 
the  computer  c.re  entered.  The  conputer  will  work  on  each  conioand 
you  enter  and  will  try  to  carry  out  your  instructions. 

Study  the  information  that  comes  back  from  the  conputer. 
Then,  when  you  are  ready,  enter  your  next  command.  You  will  keep 
giving  connands  and  gettii  g  information  back  until  you  have  solved 
the  problem  to  your  own  latisfaction.  Then,  there  is  a  special 
comnand  to  tell  the  coirip  jter  that  you  are  done  with  the  current 
problem  and  ready  to  go  a  to  the  next  problem. 

For  example,  the  problem  is  to  plan  a  dinner  menu  that 
includes  fish. 

Following  is  the  list  of  commands  you  will  be  Uoing  to  solve 
all  the  problems. 
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SELECT  (OPTION);  WHERE  OPTION  IS: 


ITEHl . .....SELECT  I1»U  ON  WEIW 

ITEMl,  ITEM2...SELECT  ITEMl  ON  HENUl,  TliSN  ITEK  ON  MENU2,  ETC. 
RECIPE  CHOICE.  .PRESEinS  THE  MESSAGE  "GOOD  CHOICE" 

P. . GO  TO  PREVIOUS  MENU 

H . GO  TO  NEXT  HIGHER  MENU 

T . GO  TO  TOP  MENU 

+.. . STAiCS  FOR  NEXT  CHOICE 

- . . . STANDS  EX3R  PREVIOUS  CHOICE 


Just  to  get  started,  vhen  you  see  ENTER  COMMAND;  at  the 
botton  of  your  screen,  you  will  use  the  cxxnmand: 

SELECT  T  (return) 

rOie  folicwing  menu  will  then  be  displayed  on  your  monitor; 

APPETIZERS  SOUPS  SAIADS  MAIN  DISHES 
desserts  side  DISHES  BEVERAGES 

You  can  then  choose  the  one  that  you  think  will  be  most 
helpful  in  solving  the  problem.  In  this  case,  you  enter: 

SELECT  MAIN  DISHES  (return) 

Iho  conputer  will  then  display  the  fcl lowing  sub-menu  on  its 
screen: 


MAIN  DISHES 

BREAKFAST  UJNCH  DItWER 
Your  choice  from  this  imsiu  would  be: 

SEUCT  DIIWER  (return) 

because  you  are  oearching  for  a  dinner  meiu.  The  conputer  will  now 
give  the  next  display: 


MAIN  DISHES  (DIMlElO 
VEGETARIAN  NON-VEGEIARIAN 

You  choose  non-vegetarian  because  you  want  a  fish  recipe,  nve 
ne'ct  display  would  be: 

MAIN  DISHES  (Dllt^,  NON-VEGETARIAN) 

QVUND  KEAl  EFEP  VEAL  PORK 

IKAILIRY  IAMB  SEAPXD 

Sines  you  are  looking  for  a  menu  that  contains  fish,  your  next 
response  would  bet 


SELECT  SEAIOD  (return) 
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The  coiTputer  still  has  sub-m^us  in  the  recipe  database,  and 
it  will  print  cut: 

MAIN  DISHES  (DINTCR,  NGt^VEGETARLAN,  SEAFOGD) 

SEAFCO)  FISH  TUNA 

Since  the  problem  had  asked  for  a  recipe  conUdning  fish,  your 
next  choice  could  be: 


SELECT  FISH  (return) 

and  the  computer  will  give  you  a  listing  of  the  recipes  it  has  in 
the  database  listed  under  fish: 

BHOILED  FISH 
CXDFISH  EIALL 
DEEP  FRIED  FISH 
FLOUNDER  PR0VENCALE 
FRIED  FISH 
HADDOCK  SHRIMP  BAKE 
HAIilBDT  ROyALB 
HERB  BAKED  FISH 
OVEN  FRIED  FISH 
SALMON  LCAF 
SAU10N  STEAK 
SCALLOPED  FISH 
STEAMED  FISH 
STUFFED  FLOUNDER 
STUFFED  WHITBFISH 
FISH  IN  A  BASKET 
GRIUiED  HALIB'T 
HICKORY  FISH  BAKED 
FILLETS  ELEGANTE 

The  linal  menu  is  made  by  choosing  a  name  from  the  database 
list—for  exanple,  SEILCT  DEEP  FRIED  FISH.  This  is  called  a  "FINAL 
MENU"  and  will  consist  of  exactly  one  recipe. 

You  are  permitted  to  make  a  sequ^ice  of  selections  from  a  menu 
without  actually  having  to  return  to  the  menu  display  each  time  a 
new  selection  is  desired.  For  example,  suppose  you  had  selected 
item  3,  Deep  Fried  Fish,  from  the  recipe  database  list  of  fish, 
above.  This  would  cause  the  menu  consisting  only  of  deep  fried 
fish  to  appear,  i.e.: 

deep  FRIED  FISH  (return) 

Now,  suppose  that  you  want  to  see  the  recipe  for  Flounder 
Provencale.  This  was  item  4  on  the  previous  menu.  You  can 
directly  request  that  the  recipe  for  the  "next  icenu  ibenT  be  shown. 
If  the  next  item  is  the  name  of  a  single  recipe,  then  that  recipe 
will  automatically  appear.  If  the  next  item  represents  several 
recipes,  then  a  new  menu  will  appear.  For  e.xanple,  in  the  present 
case,  since  the  next  item  is  a  single  recipe  (Flounder  Provencale), 
you  can  move  directly  to  that  recipe  by  entering: 
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SELECT  -t-  (return) 

the  recipe  for  Flounder  Provencale  would  appear.  But  if 
the  next  item  represented  several  recipes  (e.g.r  Fish)  then  a  new 
menu  would  appear  instead.  Note  that  if  you  requesit  the  "next  menu 
item"  but  are  already  at  the  bottom  of  the  menur  then  an  error  will 
result*  To  choose  previous  item  on  a  listr  entert 

SELECT  -  (return) 


mu  1,  ITEM  2... 

This  command  can  be  used  to  select  items  from  more  than  one 
maiu.  For  exanpler  you  want  a  dinner  nenu  to  solve  a  problem.  You 
will  first  use  the  command  SELECT  T  to  get  to  the  top  menu. 
Then,  out  of  that  menu  you  will  select  Main  Dishes  and  arfter  that 
you  will  select  the  dinner  option.  The  commamd  ITEMl,  ITEN2... 
allows  you  to  make  the  selection  from  different  levels 
simultaneouisly.  For  excuiple,  after  you  get  the  top  menu,  you  can 
use  this  conenand  by  ti'ping: 

SELECT  MAIN  DISHES,  DINNER  (return) 

This  will  give  you  the  dinner  menu.  This  will  only  work  if 
you  remember  what  the  next  menu  is  going  to  be.  Otherwise  the 
coitputer  will  you  an  error  message. 


Eiow  to  Correct  Some  Mistakes 

If  you  make  a  mistake  and  ask  for  something  that  is  not  or\  the 
menu,  the  computer  will  tell  you  that  it  can't  figure  out  what  you 
want  and  will  ask  you  to  re-enter  your  choice.  For  example,  if  yoi 
entered  SELECT  CLD,  the  computer  would  not  be  able  to  find  what 
you  wanted  so  you  would  have  to  re-enter. 

Your  main  objective  in  finding  an  item  you  want  is  to  keep 
selecting  until  you  (get  down  to  a  menu  with  just  one  item.  Suppose 
you  make  a  mistake  and  choose  the  wrong  item  from  a  menu.  For 
example,  maybe  you  chose  "MAIN  DISHES”  when  you  really  wanted 
"DESSERTS”.  You  can  ”go  back”  in  three  ways.  These  are  each 
slightly  different  so  it  is  inportant  to  carefully  understand  the 
three  ways  of  correcting  mistakes. 

First,  you  can  always  "start  over"  completely  by  going  back 
directly  to  the  top  menu.  To  do  this  at  any  time,  just  enter: 

SEIECT  T  (return) 

Second,  you  can  always  go  h&ck  to  the  menu  you  just  saw  (i.e., 
the  last  menu  you  saw  before  the  one  that  is  now  m  the  screen),  by 
using  the  P  (for  Previous  menu)  optiixi: 
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SELECT  P  (return) 

If  you  keep  using  the  SELECT  P  option  several  tiroes  in  a 
row,  you  will  see  that  you  just  keep  going  back  and  forth  between 
the  sane  two  menus  (because  one  was  alMtys  the  "last”  itenu  you  saw 
before  the  one  that  is  on  the  screen).  To  see  this,  try  entering 
SELECT  P  several  tiroes. 

You  can  see  that  the  first  time  you  enter  SEI£CT  P  you  went 
back  to  the  top  menu.  The  next  tine  you  went  back  to  the 
"Breakfast,  Lunch,  Dinner”  menu.  So  the  P  option  lets  you  go  both 
"forward"  (i.e.,  to  the  next  level  down — the  "Breakfast,  Lunch, 
Dinner"  menu  is  one  level  down  bcilow  the  top  menu)  and  "backward" 
(i.e.,  go  to  the  top  menu  from  the  "Breakfast,  Lunch,  Dinner" 
menu) . 


The  l.&st  way  to  go  back  to  a  menu  and  correct  a  choice  is  to 
use  the  H  option  (for  Higher  level).  'Riis  always  takes  you  back  to 
the  menu  one  step  above  the  menu  on  the  screen.  For  exanple,  if 
the  "Dessert-type"  menu  list  was  on  the  screen  (e.g..  Drop 
Cookies),  then  entering: 


SEIZCT  H  (return) 

will  get  you  back  to  the  top  menu  (Desserts,  Cookies;  Bar,  Drop, 
Filled,  Shapi3d).  Then  if  you  entered  SELECT  H  again,  this  wculd 
get  you  to  the  top  menu  (DESSERTS;  CAKES,  CANDIES,  COOKIES, 
CUSTARDS,  FROZEN,  FRUIT,  PIES,  PUDDINGS)  since  this  is  the  menu 
above  the  (DESSERTS,  COQiaES;  EAR,  DROP,  FILLED,  SHAPED). 

If  you  get  to  the  top  menu,  SELECT  H  will  not  have  any 
further  effect  since  the  top  menu  is  as  far  as  you  can  go. 

Notice  that  SELECT  H  keeps  moving  you  up  toward  the  top 
menu.  But  SELECT  P  would  just  keep  moving  you  between  two  menu 
levels.  So  the  SELECT  P  option  is  good  for  moving  back  one  menu 
(in  either  direction)  v<'hile  the  SELECT  H  option  is  best  for 
iToving  one  or  more  levels  back  toweurd  the  top  menu. 

Once  you  get  to  the  iDnenu  '^ou  want,  you  can  just  select  a  new 
choice  from  it. 


Bow  to  Get  the  Kessage  "Good  OiDioe” 

Normally,  you  should  keep  making  menu  choices  until  you  narrow 
the  menus  to  one  recipe  item — the  recipe  you  want  to  choose  for 
your  menu  plan.  Use  the  "Recipe  Choice"  option  by  typing; 

SFJ^XTT  FRIED  FISH,  RECIPE  CHOICE  (return) 

After  you  receive  the  message  "GOOD  CHOICE",  you  can  continue 
in  several  ways.  You  could  enter  SEU9CT  T,  for  exanple,  to  start 
over  by  going  back  to  the  top  menu.  You  could  also  type  SEI£CT  P 
or  SELEiCT  H  to  return  to  the  previous  menu  you  were  looking  at. 
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Note:  Only  choice  can  be  made.  Otherwise  an  error  should 
result. 

Also  note  that  choices  are  entered  BY  SPELLING  OUT  THE  aX)ICP., 
NOT  by  enterii^g  the  item  nurtber. 


Coobining  Qpticns 

Options  such  as  Recipe  Choice  and  P  can  be  combined  to  make 
the  SELECT  comnand  work  more  effectively.  For  exanpler  suppose 
you  just  got  the  message  "GQCD  CHOICE”,  but  you  decide  against  that 
choice  and  want  to  choose  a  seafood  option.  One  way  to  do  this  is 
to  type  SELECT  P  to  backup  to  the  last  menu  you  saw,  and  then 
SELECT  H  to  go  up  one  more  menu,  to  the  next  higher  menu. 

An  easier  way  to  do  this  is  to  to  combine  the  options  and  just 

type: 

SELECT  P,H,+,RECIPE  CHOICE  (return) 

You  should  be  able  to  see  how  these  options  have  been  com¬ 
bined.  The  only  new  thing  is  the  ”+"  sign.  This  means  "Next  Item 
in  Menu".  You  could  have  tiped: 

SELECT  P,+,RECIPE  CHOICE  (return) 

but  since  you  know  that  you  just  wanted  to  check  the  next  item  in 
the  menu,  the  "+"  symbol  was  used  instead  of  the  full  name.  This 
is  helpful  especially  if  you  cannot  remember  vhat  the  exact  name  of 
the  next  menu  item  was.  You  also  cem  use  the  sinnbol  to  mean 
the  "previous"  item  on  the  menu.  For  example,  if  you  had  chosen 
CCD  FISH  BALLS  SEIDCT  P,H,-,RBCIPB  CHOICE  [return]  would  give  you 
the  message  "GOOD  CHOICE" 

Here  is  another  example  of  ccxrbining  (^ions.  Suppose  you  had 
a  menu  that  contained  several  iuems.  Normally,  you  would  first 
type  SELECT  COD  FISH  BALLS  to  choose  this  item  and  form  a  new 
menu  with  just  one  item — COD  FISH  BALLS.  Then  you  would  use  the 
SELECT  RECIPE  CHOICE  option  to  get  the  message  "GOOD  CHOICE". 
However,  you  could  combine  these  steps  by  typing  the  combination 
shorn  here: 


SELECT  CCD  FISH  BAT^, RECIPE  CHOICE  (return) 


You  can  see  that  this  first  selected  COD  FISH  BALLS,  RECIPE 
CHOICE  and  tlien  displaced  the  message  "GOOD  CtiOICE”. 


Remember,  you  can  combine  options  in  any  other  way  that  you 
think  will  help  you  get  to  the  information  you  want  more  easily. 


If  the  dioice  Is  appropriate,  the  computer  will  give  you  the 


mess2ige: 


"GOOD  CHOICEl" 
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Mow  you  would  write  the  name  of  the  recipe  on  your  answer 
worksheet  and  indicate  you  are  ready  for  the  next  problem  by 
entering: 


NEW  PROBLEM  (return) 

This  would  conplete  the  problem. 

When  you  have  ccxrpleted  all  the  problems,  then  enter: 

10C}K^  (return) 

You  should  carefully  review  these  instructions  and  be  sure  to 
ask  the  experimenter  to  explain  anything  about  which  you  are 
unsure.  Of  course,  it  will  take  some  practice  to  get  used  to  all 
the  conmands  in  this  computer  system.  Try  to  solve  each  problem  in 
the  way  that  is  easiest  for  you.  Using  the  system  will  get  easier 
as  you  go  through  the  problems  because  you  will  becomis  more 
familiar  with  tfte  conmands. 

When  you  have  finished  these  instructions  and  are  ready  to 
begin,  let  the  experimenter  know  by  entering  the  command: 


READY  (followed  by  the  "return"  key) 
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Instnictians 

InteEfacx  8.  MtiltipLe,  Staallf  Ho  ^idnqp 


This  is  an  experinent  to  study  how  to  make  coii|uters  easier  to 

une. 


In  this  exj^ieriment  you  will  be  asked  to  solve  a  series  of  four 
separate  problems.  For  each  problem  you  will  have  to  get  Informa¬ 
tion  out  of  the  cor%)uter.  The  problems  are  about  menu  planning 
using  food  recipes.  So  the  information  you  will  be  trying  to  get 
will  be  names  of  different  food  dishes.  For  exanple,  you  i^ght  be 
asked  to  plan  a  dinner  v^ich  includes  fish,  a  veget^le,  and  some 
form  of  potato. 

A  worksheet  is  provided  for  each  problem.  As  you  get  food 
recipes  out  of  the  conputer,  you  might  want  to  jot  down  notes. 
After  YOU  feel  satisfied  that  you  have  the  best  set  of  recipe 
choices  to  solve  a  problem,  make  sure  you  write  down  the  recipe 
names  you  have  chosen  on  the  worksheet  so  wo  will  have  a  record  of 
your  final  menu  plan  for  each  problem. 

Now  you  will  be  shown  how  to  use  the  recipe  database  to  solve 
the  problem.  Try  to  follow  the  examples  clt»ely  and  be  sure  to  ask 
the  experimenter  if  you  have  aiiy  questions. 

First,  a  problem  will  be  automatically  presented  to  you  on  the 
display.  You  do  not  have  to  do  anything  except  wait  until  tine 
problem  shows  up.  When  the  problem  appears,  read  it  carefully. 
1  eel  free  to  jot  down  any  notes  about  the  problem  that  you  feel 
might  be  iielpful.  (But  don't  worry  2bout  forgetting  the  details  of 
the  problem — you  can  see  the  problem  again  whenever  you  wish  by 
entering  the  coimand  ’TKDBLEM'*  [retumi.) 

After  you  have  studied  the  problem,  press  any  key  tc  begin 
working  on  it.  Shortly  after  you  press  a  key  to  begin  work,  the 
display  screen  will  change.  At  the  bottom  left  corner  of  the 
display  are  the  words  "ENIdR  CCmMAtl}:''.  Ihis  is  where  commands  TO 
tl’ie  coiiputer  eu:e  entered.  The  ccnputer  will  work  on  each  command 
yixji  enter  and  will  try  to  carry  out  your  instructions. 

Study  the  information  that  comes  back  from  the  cun^ter. 
Then,  when  you  are  ready,  enter  your  next  command.  You  will  keep 
giving  commands  and  g<utting  information  back  until  you  have  solved 
tiie  problem  to  your  own  satisfaction.  Then,  there  is  a  special 
ccmmand  to  tell  the  con^ter  that  you  are  done  with  the  current 
problem  and  ready  to  go  on  to  the  next  prcblem. 

For  exaiiple,  the  problem  is  to  plan  a  dinner  menu  that 
includes  fistu 

Following  is  the  list  of  commands  you  w:ill  be  using  to  solve 
all  the  problems. 
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SELECT  (OPTICN)  y  WHERE  OPTION  IS: 


T . . . GO  TO  TOP  MENU 

ITEM  NAME . SELECT  ITEM  ON  MEIW 

+ . SEIBCT  NEXT  MENU  ITEM 

- . . . SEI^CT  PRIOR  MENU  ITIM 

ITEMl,  ITEM2 . SELECT  ITEMl  ON  MENUl,  THEN  ITBM2  ON 

MENU2,  ETC. 


nSM  NAME,  RECIPE  CHOICE..GIVES  YOU  TOE  MESSAGE  '^X)  CHOICE” 

Just  to  get  started,  when  you  see  EITTER  COMMAND:  at  the 
bottom  of  your  screen,  you  will  use  the  connand: 

SELECT  T  (return) 

TOe  following  maiu  will  then  be  displayed  on  your  monitor: 

APPETI ZERS  SOUPS  SALADS  MAIN  DISHES 
DESSERTS  SIDE  DISHES  BEVERAGES 

You  can  then  choose  the  one  that  you  think  will  be  most 
helpful  in  solving  the  problem.  In  this  case,  you  would  enter: 

SELECT  MAIN  DISHES  (return) 

The  conputer  will  then  display  the  following  sub-menu  on  .Its 
screen: 


MAIN  DISHES 

BREAKFAST  LUNCH  DirtlER 

Your  choice  from  this  moiu  would  be: 

SELECT  DIltlER  (return) 

MAIN  DISHES  (DIIMER) 

VECE?IARIAN  NDN-VEGE!TARIAN 

Now,  your  choice  from  this  menu  would  be: 

SEl^CT  lOi-VEGETARIAN  (return) 

The  conputer  would  dieqplay: 

MAIN  DISHES  (DllCffiS,  NON-VECSTARIAN) 

(SOUND  MEAT*  BEEF  VEAL  FCBK 

FOULTIb'  IAMB  SEAFOCX) 

Since  you  are  looking  for  a  maw  that  contains  fish,  your  next 
response  would  be: 


SELECT  SEAPOCD  (return) 

The  computer  scill  has  sub-menus  in  the  recipe  database,  and 
it  will  print  out: 
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MAIN  DISHES  (DINNER^  SEAFOOD) 

SEAFOOD  PISH  TUNA 

Since  the  ptctolein  hdd  asked  for  a  recipe  containing  fish,  your 
next  choice  could  te: 


SEI£C1’  FISH  (return) 

and  the  con^ter  will  give  you  a  listing  of  the  recipes  it  has  in 
the  database  listed  under  fish: 

BROIUED  FISH 
CODFISH  mii 
deep  FRIED  FISH 
FIOCNDER  PROVENCAI^ 

PRIED  FISH 
HADDOCK  SHHIHF  BAKE 
HAL£B(ir  RCA'ALE 
HERB  BAKED  FISH 
CA/EN  FRIED  FISH 
SAUKftH  LOAF 
SAIMCt;  STEAK 
SCAIiiCFED  FISH 
STEAMED  FISH 
STUFFED  FLOWCER 
STUE^’ED  WHITEFISH 
FISH  IN  A  BASKET 
GRILLED  HALIKT 
HICKORY  FISH  BAKED 
FILUTS  EI^GANTE 

The  final  ntenu  is  made  by  choosing  a  recipe  from  the  above 
list— for  example,  SELECT  DEEP  FRIED  FISH.  This  is  called  a 
"FINAL  MENU"  and  will  ccxisist  of  the  name  of  exactly  one  recipe. 

You  are  permitted  to  make  a  sequence  of  selections  from  a  menu 
without  actually  having  to  return  to  the  menu  display  each  time  a 
new  selection  is  desired.  For  exanple,  suppose  you  had  selected 
item  3,  Deep  Fried  Fish,  from  the  recipe  database  list  of  fish, 
above.  This  would  cause  the  menu  consisting  only  of  deep  fried 
fish  to  appear,  i.e.: 

DEE3>  FRIED  PISH  (return) 

Now,  suppose  that  you  want  to  see  the  recipe  for  Flounder 
Provencale.  This  was  item  4  on  the  previous  menu.  You  can 
directly  request  that  the  recipe  for  the  "Next  Menu  ItemT  shown. 
If  the  next  item  is  the  name  of  a  single  recipe,  then  that  recipe 
will  automatically  appear.  If  the  next  item  represents  several 
recipes,  then  a  new  menu  will  appear.  For  exanple,  in  the  present 
case,  since  the  next  item  is  a  single  recipe  (i.e..  Flounder 
Provencale),  you  can  move  directly  to  that  recipe  by  entering: 

SEU3CT  +  (return) 
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ThvttB  recipe  for  Flounder  Provencale  would  <^>pear.  But  if 
the  represented  several  recipes  (e.g..  Pish)  then  a  new 
menu  woll  ^peai  instead.  Note  that  if  you  request  the  "Next  Menu 
Item"  facffie  already  at  the  bottom  of  the  menu,  then  an  error  will 
result.. 

jHitacIyv  if  you  vant  to  choose  Codfish  Ball  you  can  use  the 
conmaiii' 


SEEfXTT  -  (return) 

ITEML,  ZTEM2... 

coinnand  can  be  used  to  select  items  from  more  than  one 
menu,  la  exasple#  if  you.  want  dinner  menu  to  solve  a  problem  you 
will  ClRSt  use  the  consnarid  SEL^^T  T  to  get  the  top  menu.  Then 
out  ofilKt  menu  you  will  select  Main  Dishes.  When  you  get  the 
menu 


MAIN  DISHES  (BREAKFAST,  LUNCH,  DINNER) 

only  tH  you  can  select  the  dinner  option.  The  commcuid  ITEMl, 
ITEM2,**liows  you  to  make  the  selection  from  different  levels 
sinultHtPusly.  For  exarnple,  after  you  got  the  top  menu  DESSERTS, 
MAIN  VBSKSt  SUffi  DISHES...  you  can  use  the  conmand  by  typing: 

SELECT  MAIN  DISHES,  DINNER  (return) 

will  give  yon  the  dinner  menu.  This  will  only  work  if 
you  resHiter  what  the  next  nenu  is  going  t:o  be;  otherwise  the 
conputtf  vill  give  you  an  error  message. 

WliP  you  finally  choose  the  item  you  want  for  your  menu,  you 
can  use  the  (^ion  with  an  item  choice,  for  exanple: 

SELECT  DEEP  FJIIED  FISH,  RECIPE  CHOICE  (return) 

Nche:  only  one  choice  can  be  made.  Otlieiwise  an  error  should 
result. 

Also  note  that  choices  are  entered  BY  SPEIjLING  OUT  THE  CHOICE, 
NOT  by  eotesing  tlie  item  nunber. 

If  the  choice  is  appropriate,  tl*e  conputer  will  give  you  the 
message:  "CZXD  CHOICEl" 

Now  you  would  write  the  name  of  the  recipe  on  your  answer 
vorksheet.  If  you  have  conpleted  all  the  segiwmts  of  the  problem, 
indicate  you  are  ready  for  the  next  problem  by  altering: 

NEW  PROBLEM  (return) 

Tills  would  ccwplete  the  problem. 
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When  you  have  conpletad  all  the  problens  then  enter: 

DONE  (return) 

you  should  carefully  review  these  instructions  and  be  sure  to 
ask  the  experimenter  to  explain  anything  a^out  which  you  are 
unsure.  Of  course^  it  will  take  some  practice  to  get  used  to  all 
the  conmands  in  this  coKiputer  system.  Try  to  solve  each  problem  in 
the  way  that  is  easiest  for  you.  Using  the.  system  will  get  easier 
as  you  go  through  the  problems  because  you  will  become  more 
familiar  with  the  conmands. 

When  you  have  finished  these  instructions  and  are  ready  to 
begin,  let  the  experimenter  know  by  entering  the  ccximai'td: 

READY  (followed  by  •return"  key) 


Instructions 


Interface  9.  Single#  Large#  Backup 


This  is  an  experiment  to  study  how  to  make  conputers  easier  to 

use. 


In  this  experiment  you  will  be  asked  to  solve  a  series  of  four 
separate  problems.  For  each  problem  you  will  have  to  get  informa¬ 
tion  out  of  the  computer.  !%e  problems  are  about  menu  planning 
using  food  recipes.  So  the  information  you  will  be  trying  to  get 
will  be  names  of  different  food  dishes.  For  example#  you  ^ght  be 
asked  to  plan  a  dumer  which  includes  fish#  a  vegetable#  and  some 
form  of  potato. 

A  worksheet  is  provided  for  each  problem.  As  you  get  food 
recipes  out  of  the  computer#  you  might  want  to  jot  down  notes. 
After  you  feel  satisfied  that  you  have  the  best  set  of  recipe 
choices  to  solve  a  problem#  make  sure  you  write  down  the  recipe 
names  you  have  chosen  on  the  worksheet  so  we  will  have  a  record  of 
your  final  mtnj  plan  for  each  problenv. 

Now  you  will  be  shown  how  to  use  the  recipe  database  to  solve 
the  problem.  Try  to  follow  the  examples  closely  and  be  sure  to  ask 
the  experimenter  if  ycu  have  any  questions. 

First#  a  problem  will  be  autcuratically  presented  to  you  on  tlie 
display.  You  do  not  have  to  do  anything  except  wait  until  the 
problem  shows  up.  When  the  problem  appears#  read  it  carefully. 
Feel  fiee  to  jot  down  any  notes  about  the  problem  that  you  feel 
might  be  helpful.  (But  don't  worry  abait  forgetting  the  details  of 
the  problem;  you  can  see  the  problem  again  whenever  you  wish  by 
entering  the  command  "PROBLEM"  [return].) 

After  you  have  studied  the  problem#  press  any  key  to  begin 
working  on  it.  Shortly  after  you  press  a  key  to  begin  work#  the 
display  screen  will  change.  At  the  bottom  left  corner  of  the 
display  are  the  vrords  "ENTER  CXWMAND:".  This  is  where  canriands  TO 
to  computer  are  entered.  The  computer  will  work  on  each  comnumd 
you  enter  and  will  try  to  carry  out  your  instructions. 

Study  the  information  that  comes  back  from  the  computer. 
Then,  when  you  are  ready,  enter  your  next  command.  You  will  keep 
giving  commands  and  getting  information  back  until  you  have  solved 
tho  problem  to  your  own  satisfaction.  Then#  there  is  a  special 
command  to  tell  the  computer  that  you  are  done  with  the  current 
problem  and  ready  to  go  ai  to  the  next  problem. 

For  example#  the  problem  is  to  plan  a  dinner  menu  that 
includes  fish. 

Following  is  the  list  of  commands  you  will  be  using  to  solve 
all  the  problems. 
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SELECT  (OPTION) ;  WHERE  OPTION  IS: 

GET  lOTKl ....... GET  ITESU  ON  MENU 

RECIPE  CIDICE.  .PRESENTS  THE  MESSAGE  "GOOD  CHOICE" 


NE3CT . SELECT  NEXT  MEMI  ITEM  A^D  DISPLAY 

PRIOR . SELECT  PRIOR  MEJJU  ITcH  ANU  DISPLAY 

BACKUP . ....GO  TO  PREVIOUS  MENU 

UP . 00  TO  NEXT  HIGHER  MENU 

TOP . ...GO  TO  TOP  MENU 


Just  to  get  started,  when  you  see  ENTER  COMMAND:  at  the 
bottom  of  your  screen,  you  will  use  0(Mnnai>d: 

TOP  (return) 

Then  following  menu  will  then  be  displayed  on  your  monitor: 

APPETIZERS  SOUPS  SALADS  MAIN  DISHES 
DESSERTS  SIDE  DISHES  EEVERAOSS 

You  can  then  choose  the  one  that  you  think  will  be  most 
helpful  in  solving  the  problem.  In  this  case,  yai  t/ould  enter: 

GET  MAIN  DISHES  (return) 

The  coruxitec  will  then  display  the  following  sub-menu  on  its 
screen: 


MAIN  DISHES 

BREAKFAST  LUNCH  DINNER 
Your  choice  from  this  menu  would  be: 

GET  DINNER  (return) 

because  you  are  searching  for  a  dinner  menu.  Ihe  cotqp^ter  will  now 
give  you  the  next  display: 

MAIN  DISHES  (DINNER) 

VEGETARIAN  NON“VEGETARIAN 

Since  fish  is  non-vegetarian: 

GET  NON-VEGETARIAN  (return) 

The  computer  will  then  show  you  this  display: 

MAIN  DISHES  (DINNER,  NON-VEGETARIAN) 

GROUND  MEAT  BEEP  VEAL  FORK 

POULTRY  LAMB  SEAFOOD 

Since  you  are  looting  for  a  menu  that  contains  fish,  your  next- 
response  would  bes  GET  SEAFOOD  [return] 


190 


C  -  45 


The  computer  still  has  menu”  in  the  recipe  database r  and  it 
will  print  out: 

MAIN  DISHES  (DINNER,  NON-VEGETARIAN,  SEAFOOn' 

SEAFOCD  FISH  TUNA 

Since  the  problem  had  asked  for  a  recipe  containing  fish,  your 
next  choice  could  be: 


GET  FISH  (return) 

and  the  computer  will  give  a  listing  of  the  recipes  it  has  in 
database  lasted  under  fish: 


BROII£D  FISH 
CODFISH  BALL 
DEEP  FRIED  FISH 
FLOUNDER  PRDVENCALB 
FRIED  FISH 
HADDOCK  SHRIMP  BRJCE 
HALIBUT  RCVALE 
HERB  BAKED  FISH 
OVEN  FRIED  FISH 
SAIMON  LCAF 
SAIMON  STEAK 
SCALLOPED  FISH 
ffPPAMED  FISH 
STUFFED  FISH 
STUFFED  WHITEFISH 
FISH  IN  A  BASKET 
GRILLED  HALIBUT 
HICKORY  FISH  BAKED 
FILLETS  EZfGANTB 

The  final  menu  is  made  choosing  a  neune  from  the  database 
listed.  For  example: 

GET  DEEP  FRIED  FISH  (return) 

This  is  called  a  final  menu  and  will  consist  of  the  name  of 
exactly  one  recipe. 

You  are  permitted  to  make  a  sequence  of  selection  from  a  menu 
without  actually  having  to  return  to  the  menu  display  each  time  a 
new  selection  is  desired.  For  example,  suppose  you  had  selected 
item  3,  Deep  Fried  Fish,  from  the  recipe  database  list  of  fish, 
above.  This  would  cause  the  menu  consisting  only  of  deep  fried 
fish  to  appear,  i.e.: 

DEEP  FRIED  FISH  (return) 

Now,  suppose  that  you  want  to  see  the  recipe  for  Flounder 
Provencals.  This  was  item  4  on  the  previous  menu.  You  can 
directly  lequest  that  the  recipe  for  the  "Next  Menu  Item"  be  shown. 
If  the  next  item  is  the  name  of  a  single  recipe  (i.e..  Flounder 
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ProvencaXe),  you  can  n»ve  directly  to  that  recipe  by  entering; 

NfclXT  (return) 

Then  the  recipe  for  Flounder  Provencale  vRxild  r^ipear.  But  if 
the  next  item  represented  several  recipes  (e.g.r  Fish)  then  a  new 
menu  would  appear  instead.  Note  that  if  you  request  the  "Next  Menu 
Itenf  but  are  already  at  the  bottom  of  the  menu,  then  an  error  will 
result. 

Say  that  you  have  run  through  the  database,  and  you  are  now 
back  at  the  menu  that  looks  like  l^is: 

MAIN  DISHES  (DINNER,  NCJN-VCGCTARIAN) 

ground  meat  beef  veal  pork 

POULTRY  UtflB  SEAFOOD 

Because  you  have  tried  this  earlier,  you  remember  that  when 
you  choose  seafood,  you  then  will  have  a  choice  of  seafood,  fish, 
or  tuna.  Last  time  "fish"  was  chosen,  and  now  you  are  interested 
in  seeing  what  is  listed  under  "tuna”.  To  do  this,  enter: 

GET  SEAFOCD,  TUNA  (return) 

and  the  menu  asking  you  to  choose  tuna  will  be  skipped  and  you  will 
go  directly  to  v^at  the  databaje  has  under  "tuna". 

Suppose  you  make  a  mistake  and  choose  the  wrong  item  from  a 
menu.  For  exairple,  maybe  you  chose  "desserts"  when  you  really 
wanted  "Main  Dishes".  You  can  always  "start  over"  conpletely  by 
going  back  directly  to  the  top  menu.  To  do  this  at  any  time,  just 
enter; 


NEXT  (return) 

Just  remember  that  the  "TOP*  option  always  lets  you  start  over 
from  the  first  (top)  menu. 

Exanple  of  command  usage  follows; 

To  choose  the  next  or  previous  item  in  a  menu  (as  described 
above)  enter: 


NEXT  (return) 
or 

PRIOR  (return) 

To  go  to  the  top  menu  (say,  choice  3,  Deep  Fried  Fish)  from 
the  current  menu,  enter; 

GET  DEEP  FRIFD  FISH, RECIPE  CHOICE  (return) 

Note:  Only  one  choice  can  be  made.  Otherwise  an  error  should 
result. 
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Also  note  that  choices  are  entered  BY  SPELLING  OUT  THE  CHOICE, 
NOT  by  entering  the  item  number. 

If  the  choice  is  appropriate,  the  cccrputer  will  give  you  the 
message: 


■GOOD  CHOICE  1" 


Bow  to  Correct  Sone  Histakes 

If  you  make  a  mistake  and  ask  for  scxnething  that  is  not  on  the 
menu,  the  conputer  will  tell  you  that  it  can't  figure  out  what  you 
want  and  will  ask  you  to  re~enter  your  choice.  For  exairple,  if  you 
entered  GET  CU>,  the  computer  would  not  be  able  to  find  what  you 
wanted  so  you  would  have  to  re-oiter. 

Your  main  objective  in  finding  an  item  you  want  is  to  keep 
selecting  until  you  get  down  to  a  menu  with  just  ONE  item.  Suppose 
you  make  a  mistake  and  choose  the  wrong  item  from  a  menu.  For 
exanple,  maybe  you  chose  "Main  Dishes"  when  you  really  wanted 
"Desserts".  You  can  "go  back"  in  three  ways.  These  are  each 
slightly  different  so  it  is  inportant  to  ceu:efully  understand  the 
three  ways  of  correcting  mistakes. 

First,  you  can  always  "start  over"  completely  by  going  back 
directly  to  the  top  menu.  To  do  this  at  any  time,  just  enter: 

TOP  (return) 

Seccxid,  you  can  always  go  back  to  the  menu  you  just  saw  (i.e., 
the  last  menu  you  saw  before  the  one  that  is  now  on  the  screen),  by 
using  the  P  (for  Previous  Menu)  option: 

EACK  UP  (return) 

If  you  keep  using  the  Back  Up  option  several  times  in  a  row, 
you  will  see  that  you  just  keep  going  back  and  forth  between  the 
same  two  menus  (because  one  was  always  the  "last"  menu  you  saw 
before  the  one  that  is  on  the  screen).  To  see  this,  try  entering 
BACK  UP  several  times. 

You  can  see  that  the  first  time  you  enter  Back  Up  you  went 
back  to  the  top  menu.  The  next  time  you  went  back  to  the 
"Breakfast,  Lunch,  Dinner"  menu.  So  the  P  option  lets  you  go  both 
"forward"  (i.e.,  to  the  next  level  down — the  "Breakfast,  Lunch, 
Dinner"  menu  is  one  level  down  below  the  top  menu)  and  "backward" 
(l.e.,  go  to  the  top  menu  from  the  "Breakfast,  Lunch,  Dinner" 
menu) . 


The  last  way  to  go  back  to  a  menu  and  correct  a  choice  is  to 
use  the  Up  option  (for  Higher  level).  This  always  takes  you  back 
to  the  menu  one  step  above  the  menu  on  the  screen.  For  exairple,  if 
the  "Dessert-type"  menu  list  was  on  the  screen  (e.g..  Drop  Cookies) 
then  entering; 
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UP  (return) 

will  get  you  back  to  the  top  menu  (Desserts,  Cookies;  Bar,  Drop, 
Filled,  Sh^{)ed).  Then  if  you  entered  UP  again,  this  would  get  you 
to  the  top  menu  (Desserts;  Cakes,  Ctmdies,  Cookies,  Custards, 
Frozen,  Fruit,  Pies,  Puddings)  since  this  is  the  menu  above  the 
Desserts,  Cookies;  Bar,  Drop,  Filled,  Shzqped. 

If  you  get  to  the  top  menu,  UP  will  not  have  any  further 
effect  since  the  t(^  menu  is  as  far  as  you  can  go. 

Notice  that  UP  keeps  moving  you  up  toward  the  top  menu.  But 
B^^CK  UP  would  just  keep  moving  ycsu  between  two  menu  levels.  So  the 
BACK  UP  option  is  good  for  moving  back  one  menu  (in  either 
direction)  while  the  UP  option  is  best  for  moving  one  or  more 
levels  back  toward  the  top  menu. 

Once  you  get  to  the  menu  you  want,  you  can  just  select  a  new 
choice  from  it. 


Bow  to  Get  the  Message  *Oood  Cboioe** 

Normally,  you  should  keep  making  menu  choices  until  you  narrow 
the  menus  to  one  recipe  item,  the  recipe  you  want  to  choose  for 
your  menu  plan.  Use  the  "Recipe  Choice"  option  by  typing: 

GET  DEEP  FRIED  FISH,RBCIPE  CHOICE  (return) 

After  you  receive  the  message  "GOCD  CHOICE"  you  can  continue 
in  several  ways.  You  could  enter  UP,  for  exanple,  to  start  over  by 
going  back  to  the  top  menu.  You  could  also  type  BACKUP  or  TOP  to 
return  to  the  previous  menu  you  were  looking  at. 

Note:  Only  one  choice  can  be  made.  Otherwise  an  error  should 
result. 

Also  note  that  choices  are  entered  BY  SPELLING  OUT  THE  CHOICE, 
NOT  by  entering  the  item  nuntoer. 

If  the  choice  is  appropriate,  the  conputer  will  give  you  the 
message: 


"GOCD  CHOICE  1" 

Now  you  would  write  the  name  of  the  recipe  on  your  answer 
worksheet.  If  you  have  carpleted  all  the  segments  of  ths  problem, 
indicate  you  are  ready  for  the  next  problem  by  entering: 

NEW  PROBLEM  (return) 

This  would  ccxtplete  the  problem. 

When  you  have  conpleted  all  the  problems  then  enter: 
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DONE  (return) 

You  should  carefully  review  these  instructi(3ns  and  be  sure  to 
ask  the  experimenter  to  explain  anything  about  which  you  are 
unsure.  Of  course,  it  will  take  some  practice  to  get  used  to  all 
the  coimoirids  in  this  oxrputer  system.  Try  to  solve  each  problem  in 
the  way  that  is  easiest  for  you.  Using  the  system  will  get  eeusler 
as  you  go  through  the  problems  because  you  will  become  more 
f ami  lieu;  with  the  comrends. 

When  you  have  finj.  hed  these  instructions  and  are  ready  to 
begin,  let  the  experiment  know  by  entering  the  command: 

READY  (fOi  _d  by  "return"  key) 
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Instructions 

Interface  10.  Single#  Large#  No  Backup 


is  an  experiment  to  study  how  to  make  con(uters  easier  to 

use. 


In  this  experiment  you  will  be  asked  to  solve  a  series  of  four 
separate  problems.  For  each  problem  you  will  have  to  get  informa¬ 
tion  out  of  the  computer.  The  problems  are  about  menu  planning 
using  food  recipes.  So  the  Lifomation  you  will  trying  to  get  will 
be  names  of  different  food  dishes.  For  example#  you  ndght  be  asked 
to  plan  a  dinner  which  includes  fish#  a  vegetable#  and  seme  form  of 
potato. 

A  worksheet  is  provided  for  each  problem.  As  you  get  food 
recipes  out  of  the  computer#  you  might  want  to  jot  down  notes. 
After  you  feel  satisfied  that  you  have  the  best  set  of  recipe 
choices  to  solve  a  problem#  make  sure  you  write  down  the  recipe 
names  you  have  chosen  on  the  worksheet  so  we  will  have  a  record  of 
your  final  menu  plan  for  each  problem. 

Now  you  will  be  shown  how  to  use  the  recipe  database  to  solve 
the  problem.  Try  to  follow  the  examples  closely  and  be  sure  to  ask 
the  experimenter  if  you  have  ary  questions. 

First#  a  problem  will  be  autonatical ly  presented  to  you  on  the 
display.  You  do  not  have  to  do  anything  except  wait  until  the 
problem  shows  up.  When  the  problem  appears#  read  it  carefully. 
Feel  free  to  jot  down  any  notes  about  the  problem  that  you  feel 
might  be  helpful.  (But  don't  worry  about  forgetting  the  details  of 
the  problem — you  can  see  the  problem  again  whenever  you  wish  by 
entering  the  command  "PROBLEM"  [return].) 

After  you  have  studied  the  problem#  press  any  key  to  begin 
working  on  it.  Shortly  after  you  press  a  key  to  begin  work#  the 
display  screen  will  change.  At  the  bottom  left  corner  of  the 
display  are  the  words  "ENTER  COMMA!©;".  This  is  v^iere  commands  TO 
the  conputer  are  entered.  Tte  conputer  will  work  on  each  conitand 
you  enter  and  will  try  to  carry  out  your  instructions. 

Study  the  information  that  comes  back  from  the  computer. 
Then#  when  you  are  ready#  enter  your  next  command.  You  will  keep 
giving  conmands  and  getting  information  back  until  you  have  solved 
the  problem  to  your  own  satisfaction.  Then#  there  is  a  special 
command  to  tell  the  computer  that  you  are  done  with  the  current 
problem  and  ready  to  go  on  to  the  next  problem. 

For  exanple#  the  problem  is  to  plan  a  dinner  menu  that 
includes  fish. 

f’ol lowing  is  the  list  of  connBixJs  you  will  be  using  to  solve 
all  the  problems. 
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GET  ITEMl, _ ...SELECT  ITEMl  ON  MENU 

RECIPE  CHOICE...  .PRESEOTS  THE  MESSWoE  "GOOD  CHOICE" 

TOP . .  GO  TO  TOP  MENU 

NEXT . SELECT  NE3CT  MENU  ITEM  A^D  DISPLAY 

PRIOR . SELECT  PRIOR  MENU  ITEM  ASD  DISPLAY 


Just  to  get  started,  when  you  see  ENTER  COMMAND:  at  the 
bottom  of  your  screen^  you  will  use  the  comnand: 

GET  TOP  (return) 

The  following  menu  will  then  be  displayed  on  your  monitor: 

APPETIZERS  SOUPS  SALADS  MAIN  DISHES 
DESSERTS  SIDE  DISHES  BEVERAGES 

You  can  then  choose  the  one  you  think  will  te  most  helpful  in 
solving  the  problem.  In  this  c.ase,  yoii  would  enter: 

GET  MAIN  DISHES  (return) 

The  computer  will  then  display  the  following  sub-menu  on  its 
screen: 


MAIN  DISHES 

BREAKFAST  LUNCH  DIIOjER 
Your  choice  from  this  menu  would  be: 

GET  DINNER  (return) 

because  you  are  searching  for  a  dinner  menu.  The  conputer  will  now 
give  you  the  next  display: 

MAIN  DISHES  (DINNER) 

VEGETTARIAN  NON-VEGETEARIAN 

Since  fish  is  non-vegetarian: 

GET  NC»-VBGETARIAN  (return) 

The  conputer  will  then  show  you  this  display; 

MAIN  DISHES  (DINNER,  NON-VEGETARIAN) 

GROUM)  MEAT  BEEF  VEAL  PORK 

POULTRY  LAMB  SEAFOOD 

Since  you  are  looking  for  a  menu  that  contains  fish,  your  next 
response  would  be: 


GET  SEAFOOD  (return) 

The  conputer  still  has  sub-nenus  in  the  recipe  database,  and 
it  will  print  out; 
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MAIN  DISHES  (DINNER,  NON-VGGETARIAN,  SEAPOCD) 

SEAFXXD  FISH  mUV 

Since  tlie  problem  had  asked  for  a  recipe  containing  fish,  your 
next  choice  could  be: 


GET  FISH  (return) 

and  the  computer  will  give  you  a  listing  of  the  recipes  it  has  in 
the  database  listed  under  fish: 

BROILED  FISH 
CODFISH  BAH. 

DEEP  FRIED  FISH 
FLOUNDER  PROVENCAIE 
FRIED  PISH 
HADDOCK  SHRIMP  BAKE 
HALIBUT  KKKLE 
HERB  BAKED  FISH 
OVEN  FRIED  FISH 
SALMON  LOAF 
SALMON  STEAK 
SCALLOPED  FISH 
STEAMED  FISH 
STUFFED  FLOlttDER 
STUFFED  WHITEFISH 
FISH  IN  A  BASKET 
GRILLED  HALIBUT 
HICKORY  FISH  BAKED 
FILLETS  ELEGANTE 

The  final  menu  is  made  by  choosing  an  item  from  the  above 
list,  for  exanple: 


GET  DEEP  FRIED  PISH  (return) 

This  is  called  a  final  menu  and  will  consist  of  the  name  of 
exactly  one  recipe. 

You  are  permitted  to  make  a  sequence  of  selecticns  from  a  menu 
without  actually  having  to  return  to  the  menu  display  each  time  a 
new  selection  is  desired.  For  example,  suppose  you  had  selected 
item  3,  Deep  Fried  Fish,  from  the  recipe  database  list  of  fish, 
above.  This  would  cause  the  menu  consisting  only  of  Deep  Fried 
Fish  to  appear,  i.e.: 

DEEP  FRIED  FISH  (return) 

Now,  suppose  that  you  wemt  to  see  the  recipe  for  Flounder 
Provencale.  This  was  item  4  on  the  previous  menu.  You  cem 
directly  request  that  the  recipe  for  the  "Next  Menu  Item"  be  shown. 
If  the  next  item  is  the  naitie  of  a  single  recipe  (i.e..  Flounder 
Provencale),  you  can  move  directly  to  that  recipe  by  entering; 


198 


C  -  53 


^^EXT  (return) 

'^.)en  the  recipe  for  Flounder  Provencale  would  appear.  But  if 
the  next  item  represented  several  recipes  (e.g.r  Fish),  then  a  new 
menu  would  appear  instead.  Note  that  if  you  request  the  "^xt  Menu 
Item"  but  are  already  at  the  botton  of  the  menu,  then  an  error  will 
result. 

Say  that  you  have  run  through  the  database,  and  you  are  now 
back  at  the  menu  that  looks  like  this: 

MAIN  DISHES  (DINNER,  NON-VBGEH!ARIAN) 

GROUND  MEAT  BEEF  VEAL  PORK 

POULTRY  IAMB  SEAFOOD 

Because  you  have  tried  this  earlier,  you  remember  that  when 
you  choose  seafood,  you  will  then  have  a  choice  of  seafood,  fish, 
or  tuna.  Last  time  "fish"  was  chosen,  and  now  you  are  interested 
in  seeing  what  is  listed  under  "tuna".  To  do  this,  enter: 

GET  SEAFXXD,  TUNA  (return) 

and  the  menu  asking  you  to  choose  tuna  will  be  skipped  and  you  will 

5c  directly  t^^  ■♦-una** 

Suppose  you  make  a  mistake  and  choose  the  wrong  item  from  a 
menu.  For  example,  maybe  you  chose  "Desserts"  when  you  really 
wanted  "Main  Dishes".  You  can  always  "start  over"  completely  by 
going  back  directly  to  the  top  menu.  To  do  this  at  any  time,  just 
enter; 


NEXT  (return) 

Just  remeitt>er  that  the  "TOP"  option  always  lets  you  start  over 
froiti  the  first  (top)  menu. 

Example  of  comnand  usage  follow; 

To  choose  the  next  of  previous  item  in  a  menu  (as  described 
above)  enter; 


NEXT  (return) 
or 

PRI'IR  (return) 

To  go  to  tte  top  menu  (i.e.,  the  level  1  menu),  enter: 

TO?  (return) 

To  select  a  choice  (sai.  Deep  Fried  Fish)  from  the  current 
menu,  enter: 

GET  DEEP  FRIED  FI.5H,RECIPE  CHOICE  (return) 
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Note:  Cnly  one  choice  can  be  nade.  Otherwise  an  error  should 
result. 

Also  note  that  choices  are  entered  El  SPELUNG  CVS  THE  CBOICE. 

If  the  choice  is  a(propriate;  the  ooqputer  will  give  you  the 
message: 


"QOCD  CHOICE  I" 

Now  you  would  write  the  name  of  the  recipe  on  your  answer 
worksheet.  If  ymi  have  conpleted  all  the  segments  of  the  prcblem, 
indicate  you  are  ready  for  the  next  problem  entering: 

NEW  PROBUBM  (return) 

nils  would  cotrplete  the  problem. 

When  you  have  conpleted  all  the  problens  then  enter: 

DCXIE  (retunO 

You  should  carefully  review  these  instructions  and  be  sure  to 
eisk  the  experimenter  to  explain  anything  about  which  you  are 
unsure.  Of  course,  it  will  take  some  practice  to  get  used  to  all 
the  ccmmands  in  this  conputer  system.  Try  to  solve  each  problem  in 
the  way  that  is  easiest  for  you.  Using  the  system  will  get  easier 
as  you  go  through  the  problems  because  you  will  become  more 
f  ami  lieu:  with  the  comnands. 

When  you  have  finished  these  instructions  and  are  ready  to 
begin,  let  the  experimenter  know  by  entering  the  conmand: 

READY  (followed  by  "return"  key) 
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Invtiuctiomi 


Interface  11.  IQultiplef  Laxqtt,  iite±u|> 


This  Is  an  experiment  to  stutSy  how  to  mke  ocsputers  easier  to 

use. 

In  this  experioent  you  will  be  asked  to  solve  a  series  of  four 
separate  problems.  For  each  problem  you  will  have  to  get  informa¬ 
tion  out  of  the  cosputer.  The  problems  are  about  menu  planning 
using  food  recipes.  So  the  information  you  will  trying  to  get  will 
be  names  of  different  food  dishes.  For  exanple^  you  might  be  askiid 
to  plan  a  dinner  which  includes  fish^  a  vegetablsr  and  eome  form  of 
potato. 

A  worksheet  is  provided  for  each  problem.  As  you  get  food 
recipes  out  of  the  computer*  you  might  want  to  jot  down  notes. 
After  you  feel  satisfied  that  you  have  the  best  set  of  recipe 
choices  to  solve  a  problem*  make  sure  you  write  down  the  recipe 
names  you  have  chosen  on  the  worksheet  so  %«e  will  have  a  record  of 
your  final  menu  plan  for  each  problem. 

Now  you  will  be  shown  how  to  use  the  recipe  database  to  solve 
the  problem.  Try  to  follow  the  examples  closely  and  be  sure  to  ask 
the  experimenter  if  you  have  any  questions. 

First*  a  problem  will  be  automatically  presented  to  you  on  the 
display.  You  do  not  have  to  do  anything  except  wait  until  the 
problem  shows  up.  When  the  problem  appears*  read  it  carefully. 
Feel  free  to  jot  down  any  notes  about  the  problem  that  you  feel 
might  be  helpi^l.  (EUt  don't  worry  about  forgett'iig  the  details  of 
the  problem — you  can  see  the  problem  again  whenever  you  wish  by 
entering  the  comnand  ”PICM£M"  (return].) 

After  you  have  studied  the  problem*  press  any  key  to  begin 
working  on  ito  Shortly  after  you  press  a  key  to  begin  work*  the 
display  screen  will  change.  At  the  bottom  left  corner  of  the 
display  arc  the  vords  "twriik  C0HNAM}|”.  This  is  where  comnands  TO 
the  conputer  are  entered.  The  conputer  will  work  on  each  oounand 
you  enter  and  will  try  to  carry  out  your  instructions. 

Study  the  Information  that  comes  back  from  the  conputer. 
Then*  when  you  are  ready*  enter  your  next  conmand.  You  will  keep 
giving  oonmauds  and  getting  information  back  until  you  have  solved 
the  prc^lem  to  your  ovm  satisfaction.  Then*  there  is  a  special 
comoiand  to  tell  the  conputer  that  you  are  done  with  the  current 
problem  and  ready  to  go  on  to  the  next  probleov 

For  example*  the  problem  is  to  plan  a  dinner  menu  that 
includes  fish. 

Following  is  the  list  of  conmands  you  %d.ll  be  using  to  solve 
^11  the  problems. 
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GET . SRfJCT  ITEMl  CH  MENU 

JUMP  ITEMl,  :::T£M2.... SELECT  1TQ»\  CN  MENU;  ITEM2  OK  NEXT  MENU 

RECIPE  CHOICE . PP^SENTS  THE  MESSAGE  "GOOD  CHOICE" 

BACKUP . GO  TO  PREVIOUS  MENU 

UP . . . GO  TO  NEXT  HIGHER  MENU 

NEXT. . . . SELECT  NEXT  MENU  ITEM 

PRICSl . SELECT  PRIOR  MENU  ITEM 

TOP . . . GO  TO  TOP  MENU 


Just  to  get  stairted,  when  you  see:  ENTER  COMMAND:  at  the 
bottcxn  of  your  screen,  you  will  use  the  oonnanGl: 

TOP  (return) 

Tt:e  following  menu  will  then  be  display  on  your  monitor: 

APPEnZERS  SOUPS  SALADS  MAIN  DISHES 
DESSERTS  SIDE  DISHES  BEVERAGES 

You  can  then  choose  the  one  you  think  will  be  most  helpful  in 
solving  the  problenu  In  this  case,  you  would  enter: 

GET  MAIN  DISHES  (return) 

Ihe  corputer  will  thert  display  the  following  sub-menu  on  its 
screen: 


MAIN  DISHES  (DINNER) 

VEGETARIAN  NDN-VEGETARIAN 

Since  fish  is  non- vegetarian; 

QJT  NON-VEGETARIAN  (return) 

The  coirpuber  will  then  show  you  this  display: 

MAIN  DISHES  (DINNER,  NON-VEGETARIAN) 

GBOUtD  MEAT  BEEF  VEAL  FCRK 

POULTRY  LAMB  SEAFOCD 

Since  you  are  looking  for  a  menu  that  contains  fish,  your  next 
response  would  be: 


GET  SEAFOCD  (return) 

The  conputer  still  has  sub-menus  in  the  recipe  database,  and 
it  will  print  out: 

MAIN  DISHES  (DINNER,  NON-VEGETARIAN,  SEAFOCD) 

SEAFOOD  FISH  VWi 

Since  the  problem  had  asked  for  a  recipe  contedning  fish,  your 
next  choice  could  be: 
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GET  FISH  ircturyji) 

and  the  comp^nter  will  qive  you  a  listing  of  the  recipes  it  has  in 
the  database  listed  under  ^iah: 

BROILED  FISH 
OOQPXSH  BALL 
DEEP  FRIED  FISH 
FLOUNDER  PR0VEHCALE 
FRIlfiD  PISH 
HADDOCK  SHRXM?  BAKE 
HAUBin*  ROyAIL 
HERB  BAKED  FISH 
OVEN  FRTIED  PISH 
SALMON  LOAF 
STEAK 

SCAU^PED  PISH 
STEAMED  FISH 
STUFFED  FLOUNDER 
STUFPHD  WHITEFISH 
FISH  IN  A  BASKET 
GRILLED  HALIBUT 
HICKORY  FISH  BAKED 
FnLETS  ELOGANTE 

The  final  inonu  is  made  by  choosing  a  name  from  the  database 
list,  for  example: 


GET  DEEP  FRIED  PISH  (return) 

This  is  called  a  final  n«nu  and  will  consist  of  the  name  of 
exactly  one  recij/e. 

Ycu  are  periviittied  to  neJse  a  sequence  of  selections  from  a  menu 
without  actually  having  to  return  to  the  menu  display  each  time  a 
new  seleccion  is  desired.  For  example,  suppose  you  had  selected 
item  3,  Deep  Fried  Fish,  from  the  recipe  database  of  fish,  above. 
This  would  cause  the  menu  consisting  only  of  Deep  Fried  Fish  to 
appear,  i,€.:  DEEP  FRIED  FISH 

In  order  to  caiplete  the  solution  to  the  part  of  the  problem 
you  MUST  receive  the  message  "GOCD  CHOICE"  from  the  ooqputer. 


Bbw  to  Get  the  Message  "Good  Choice* 

Normally,  you  should  keep  making  menu  choices  until  you  narrow 
the  menus  to  one  recipe  item  —  the  recipe  you  want  to  choose  for 
your  menu  plan.  Use  the  "Recipe  Choice"  opticsn  by  typing* 

GET  FRIED  PISH, RECIPE  CHOICE  (return) 

After  you  recei'j'e  the  message*  "Good  Choice"  you  can  continue 
in  several  ways.  You  could  enter  TOP,  for  example,  to  start  over 
by  goirvg  back  to  the  top  me*iu.  Also  type  BACK  UP  for  the  previous 
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menu;  oc  you  may  enter  UP  to  return  to  the  next  higher  menu. 

The  message  "QOOD  CHOICE"  is  an  Indication  to  you  that  you 
have  solved  part  of  the  problem  anv4  can  continue  working  on  next 
part  of  the  problem  or  start  ti%  new  problem^. 


Bbw  to  Change  Tour  Hera  Qtoloe 

Now,  suppose  that  you  want  to  see  the  recipe  for  Flounder 
Provencale.  This  was  item  4  on  the  previous  menu.  You  can 
directly  request  tliat  the  recipe  for  the  "Next  Menu  Itesf  be  shown. 
If  the  next  item  is  the  name  of  a  single  recipe  (i.e..  Flounder 
Provencale),  you  can  move  directly  to  that  recipe  by  entering: 

NEXT  (return) 

Ihen  the  recipe  for  Flounder  Provencale  would  appear.  But  if 
the  next  item  represented  several  recipes  (e.g..  Fish),  then  a  new 
menu  would  appear  instead.  Note  that  if  you  request  the  "Next  Menu 
Item"  but  are  already  at  the  bottom  of  the  menu,  then  an  error  *4 11 
result. 

Similarly,  if  you  want  to  choose  CCD  FISH  BAUi  you  can  use  the 
cotrmand: 

PRIOR  (return) 


Bow  to  Correct  Some  Nistalceci 

If  you  make  a  ini.st:ake  and  ask  for  something  that  is  not  on  the 
menu,  the  conputer  will  tell  you  that  it  can't  figure  out:  vdmt  you 
want  and  will  ask  you  to  re-enter  your  choice.  For  example,  if  you 
entered  OLD,  the  conputer  would  not  be  able  to  find  what  you  wanted 
so  you  would  have  to  re-enter. 

Your  main  objective  in  finding  an  item  you  want  is  to  keep 
selecting  until  you  get  down  to  a  menu  with  just  ONE  item.  Suppose 
you  make  a  mistake  and  choose  the  wrong  item  from  a  menu.  For 
exanple,  maybe  you  chose  "Main  Dishes"  when  you  really  wanted 
"Desserts".  You  can  "go  back"  in  three  ways.  These  are  each 
slightly  different  so  it  is  infx^rtant  to  carefully  understand  the 
three  ways  of  correcting  mistakes. 

First,  you  can  alv/ays  "start  over"  completely  by  going  bzick 
directly  to  the  top  menu.  To  do  this  at  any  time,  just  enter: 

TOP  (return) 

Second,  you  can  always  go  back  to  the  menu  you  just  saw  (i.e., 
the  last  menu  you  saw  before  the  one  that  is  now  on  the  screen)  by 
using  the  BACKUP  (to  previous  mera)  option: 

BACK  UP  (return) 
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If  you  keep  using  the  MCK  UP  option  several  titnes  in  a  row^ 
you  will  see  that  you  just  keep  going  back  arJ  forth  between  th« 
same  two  menus  (becaugie  one  was  always  the  "last*^  menu  you  sow 
before  the  one  that  is  on  the  screen).  To  see  this#  try  entering 
BACK  UP  several  times. 

For  example/  if  you  selected  MAIN  DISHES  from  TOP  menu/  the 
conputer  will  display: 


MAIN  DISHES 

BREAKFAST  LUNCH  DINNER 

At  this  stage/  if  you  use  the  BACKUP  coranand/  you  will  see  the 
TOP  menu/  that  is: 

AFPmZERS  SOUPS  SALADS  MAIN  DISHES 
DESSERTS  SIDE  DISHES  BEVERAGES 

If  you  press  the  BACKUP  comnuuid  again/  you  will  see  MAIN 
DISHES: 


MAIN  DISHES 

BREAKFAST  LUNCH  DINNER 

You  can  see  that  the  first  time  you  enter  BACK  UP  you  went 
back  to  the  top  menu.  The  next  time  you  went  back  to  the 
"Breakfast/  Lunch/  Dinner"  menu.  So  the  BACK  UP  option  lets  you  go 
both  "forward"  (i.e./  to  the  next  level  down — the  "Breakfast/ 
Lunch/  Dinner"  menu  is  one  level  down  below  the  top  menu)  and 
"backward"  (i.e./  go  to  the  top  menu  from  the  "Breakfast/  Lunch/ 
Dinner"  menu). 

The  last  way  to  go  back  to  a  menu  and  correct  a  choice  is  to 
use  the  H  option  (for  Higher  level).  This  always  takes  you  back  to 
the  menu  one  step  above  the  menu  on  the  screen.  For  example/  if 
the  "Dessert-type"  menu  list  was  on  the  screen  (e^g./  Drop  Cookies) 
then  entering: 


UP  (return) 

will  get  you  back  to  the  top  menu  (Desserts/  Cookies;  Bar/  Drop/ 
Filled/  Shaped).  Then  if  you  entered  UP  again/  this  would  get 
you  to  the  top  menu  (Desserts;  CakeS/  Candles/  Cookies/  Custards, 
Frozen,  Fruit,  Pies,  Puddings)  since  this  is  the  menu  above  the 
(Desserts,  Cockles;  Bar,  Drop,  Filled,  Shaped). 

If  you  get  to  the  top  menu,  UP  will  not  have  any  further 
effect  since  the  top  menu  is  as  far  as  you  can  go. 

Notice  that  UP  keeps  moving  you  up  toward  the  top  menu.  But 
BACK  UP  would  just  keep  moving  you  between  two  menu  levels.  So  the 
BACK  UP  option  is  goo^l  for  moving  back  one  mtenu  (in  either 
direction)  while  the  Ul*  option  is  best  for  ntovlng  one  or  more 
levels  back  toward  the  top  nenu. 
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Once  you  get  to  the  menu  you  wemt,  you  can  just  select  a  new 
choice  from  it. 


Conblning  Options 

Options  such  as  Recipe  Choice  and  Back  Up  can  be  combined  to 
make  the  GET  comnand  work  more  effectively.  For  exanplCf  suppose 
you  just  got  the  message  "GOOD  CHOICBl”r  but  you  decide  against 
that  choicer  and  want  to  choose  seafood  option.  One  way  to  do  this 
is  to  type  BACK  UP  to  backup  to  the  last  menu  you  see,  and  then  UP 
to  go  up  one  more  menur  to  the  next  higher  menu. 

An  easier  way  to  do  this  is  to  combine  the  options  and  just 

type: 


BACK  UPrUPrNEXTrRECIPE  CHOICE  (return) 

You  should  be  able  to  see  how  these  options  have  been  com¬ 
bined.  The  only  new  thing  is  the  "Next"  sign.  This  means  "Next 
Item  in  Menu".  Ycu  could  have  typed: 

BACK  UPr  SEAFOCD  (return) 

but  since  you  know  that  you  just  wanted  to  check  the  next  item  in 
the  menur  the  "Next"  was  used  instead  of  the  full  name.  This  is 
helpful  especially  if  you  cannot  remember  »*at  the  exact  name  of 
the  next  menu  item  was.  You  can  also  use  the  "Prior"  symbol  to 
mean  the  "Previous  Item  on  the  Menu".  For  exampler  if  you  had 
chosen  CODFISH  HALLS 

BACK  UP,UP,PRIOR,CCDFISH  BALLS , RECIPE  CHOICE  (return) 
would  give  you  the  message  "GOCD  CHOICEI" 

Here  is  another  example  of  conbining  options.  Suppose  you  had 
a  menu  that  contained  several  items.  Normally,  you  would  first 
type  GET  CODFV.SH  BALLS  to  choose  this  item  emd  form  a  new  menu 
with  just  one  i  tem,  CODFISH  BALLS.  Then  you  would  use  the  GET 
RECIPE  CHOICE  option  to  get  the  message  "Good  Ox>lcel"  However, 
you  could  conbine  these  steps  by  typing  the  combination  shown  here: 

GETi’  CODFISH  BALLS,RBCIPE  CHOICE  (return) 

You  can  set*  that  this  first  selected  CODFISH  BALLS,  RECIPE 
CHOICE  and  then  displayed  the  message  "OOCD  CHOICEI" 

Remember,  you  can  combine  options  in  any  other  way  that  you 
think  will  help  you  get  to  the  information  you  want  more  easily. 

Jump  Iteml,  Item2 

This  command  can  be  used  to  select  items  from  more  than  one 
menu.  For  example,  you  want  a  dinner  menu  to  solve  a  problem.  You 
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will  first  use  the  command  TOP  to  get  to  the  top  menu.  Then,  out 
of  that  menu  you  will  select  MAIN  DISHES  and  after  that  you  will 
select  the  DINNER  option.  The  command  JUMP  ITEMl,  ITEM2... 
allows  you  to  make  the  selection  from  different  levels  simul¬ 
taneously.  For  example,  after  you  get  the  top  menu,  you  can  use 
this  comrand  by  typing: 

GET  MAIN  DISHES,DINNER  (return) 

This  will  give  you  the  dinner  menu.  This  will  only  work  if 
you  remember  what  the  next  menu  is  going  to  be.  Otherwise  the 
conputer  will  give  you  an  error  message. 

Now  you  would  write  the  name  of  the  recipe  on  your  answer 
worksheet  and  indicate  you  are  ready  for  the  next  problem  by 
entering: 


NEW  PROBLEM  (return) 

This  would  conplete  the  problem. 

When  you  have  completed  all  the  problems  then  enter: 

DONE  (return) 

You  should  carefully  review  these  instructions  and  be  sure  to 
ask  the  experimenter  to  explain  anything  about  which  you  are 
unsure.  Of  course,  it  will  take  some  practice  to  get  used  to  all 
the  coitirands  in  this  computer  system.  Try'  to  solve  each  problem  in 
tlie  way  that  is  easiest  for  you.  Using  the  system  will  get  easier 
as  you  go  through  the  problems  because  you  will  become  more 
f ami  lieu:  with  the  commands. 

When  you  have  finished  these  instructions  and  are  ready  to 
begin,  let  the  experimenter  know  by  entering  the  command: 

READY  (followed  by  "return"  key) 
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InstnxrtionB 

Interface  12.  Njiltipler  Larger  No  Backup 
nils  is  an  experiment  to  study  how  to  make  conoputers  easier  to 

use. 


In  this  experiment  you  will  be  asked  to  solve  a  series  of  four 
separate  problems.  For  each  problem  you  will  have  to  get  informa¬ 
tion  out  of  the  compiter.  The  problems  are  about  menu  planning 
using  food  recipes.  So  the  information  you  will  trying  to  get  will 
be  names  of  different  food  dishes.  For  exanple,  you  might  be  asked 
to  plan  a  dinner  which  Includes  fish,  a  vegetable,  and  sone  form  of 
potato. 

A  worksheet  is  provided  for  each  problem.  As  you  get  food 
recipes  out  of  the  conputer,  you  might  want  to  jot  down  notes. 
After  you  feel  satisfied  that  you  have  the  best  set  of  recipe 
choices  to  solve  a  problem,  make  sure  you  write  down  the  recipe 
names  you  have  chosen  on  the  worksheet  so  we  will  have  a  record  of 
your  final  menu  plan  for  each  problem. 

Now  you  will  be  shown  how  to  use  the  recipe  database  to  solve 
the  problem.  Try  to  follow  the  examples  closely  and  be  sure  to  ask 
the  experimenter  if  yoa  liave  any  questions. 

First,  a  problem  will  be  automatically  presented  to  you  on  the 
display.  You  do  not  have  to  do  imything  except  wait  until  the 
problem  shows  up.  When  the  problem  appears,  read  it  carefully. 
Feel  free  to  jot  down  any  notes  about  the  problem  that  you  feel 
might  be  helpful.  (But  dcxi’t  worry  about  forgetting  the  details  of 
the  problem — you  can  see  the  problem  again  whenever  you  wish  by 
entering  the  command  "PPDBLEM"  [return].) 

After  you  have  studied  the  problem,  press  any  key  to  begin 
working  on  it.  Shortly  after  you  press  a  key  to  begin  work,  the 
display  screen  will  change.  At  the  bottom  left  corner  of  the 
display  are  the  wards  "ENTER  COMMAND:".  This  is  v^re  commands  TO 
the  coirputer  are  entered.  The  conputer  will  work  on  each  cocnmand 
you  enter  and  will  try  to  carry  out  your  instructions. 

Study  the  information  that  comes  back  from  the  computer. 
Then,  when  you  are  ready,  enter  your  next  command.  You  will  keep 
giving  commands  and  getting  information  back  until  jxxj  have  solved 
the  problem  to  your  own  satisfaction.  Then,  there  is  a  special 
command  to  tell  the  computer  that  you  are  done  with  the  current 
problem  and  ready  to  go  on  to  the  next  problem. 

For  example,  the  problem  is  to  plan  a  dinner  menu  that 
includes  fish. 

Following  is  the  list  of  coniieiids  you  \d.ll  be  using  to  solve 
all  the  problems. 
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GEa’. . SELECT  ITEWl  ON  MENU 

JIWP  ITEMl,  ITQ12.... SELECT  ITEMl  ON  MENU;  ITEM2  ON  MENU2,  ETC. 

RECIPE  CHOICE., . PRESENTS  THE  MESSAGE  "OOCD  CHOICE" 

NESrr . . .SEIJ3CT  NEXT  MENU  ITEM 

PRIOR . SELECT  PRIOR  MENU  ITEM 

TOP . GO  TD  TOP  MENU 

Just  to  get  started r  when  you  see:  ENTER  COMMAND:  at  the 
bottom  of  your  screen,  you  will  use  the  conmand: 

TOP  (return) 

Tlie  following  menu  will  then  be  display  on  you  monitor: 

APPETIZERS  SOUPS  SAIADS  MAIN  DISHES 
DESSERTS  SIDE  DISHES  BEVERAGES 

You  can  then  choose  the  one  you  think  will  be  most  helpful  in 
solving  the  problem.  In  this  case,  you  would  enter: 

GET  MAIN  DISHES  (return) 

The  cOTputer  will  then  display  the  following  sutMuenu  on  its 
screen; 


MAIN  DISHES  (DINNER) 

VBGE7EARIAN  NDN-VDGETARIAN 

Since  fish  is  ncai-vegetarian; 

GET  N0N-VE(2rEARIAN  (return) 

The  coirputer  will  then  show  you  this  display: 

MAIN  DISHES  (DINNER,  NON-VEGETARIAN) 

GROUtC  MEAT  BEEF  VEAL  PORK 

POULTRY  IAMB  SEAFOCD 

Since  you  are  looking  for  a  menu  that  contains  fish,  your  next 
response  would  be: 


GET  SEAFOCD  (return) 

The  conputer  still  has  sub-menus  in  the  recipe  database,  and 
it  v;ill  print  out: 

MAIN  DISHES  (DINNER,  NON-VBGEl’ARIAN,  SEAFOCD) 

SEAFOCD  FISH  TUNA 

Since  the  problem  had  asjked  for  a  recipe  containing  fish,  your 
next  choice  could  be: 


GET  FISH  (return) 
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and  the  computer  will  give  you  a  listing  of  the  recipes  it  has  in 
the  database  listed  under  fish: 

BR01I£D  PISH 
CCC^ISH  BALL 
DEEP  FRIED  PISH 
PIOINDER  PBOVEIOIE 
FRIED  PISH 
HACOOCX  SHRIMP  BAKE 
BAUBUT  RGVALB 
HERB  BAKED  FISH 
OVEN  FRIED  FISH 
SAIMCM  LOAF 
SALMON  STBfR 
SCALLOPED  FISH 
STEAMED  PISH 
STUFFED  FLOUNDER 
STUFFED  WHITEFISH 
FISH  IN  A  BASKETT 
GRILLED  HALIBUT 
HICRCPy  PISH  BAKED 
FIILETS  ELEGANTE 

The  final  menu  is  made  by  choosing  a  name  from  the  database 
list,  for  example: 


GET  DEEl*  FRIED  FISH  {return) 

This  is  called  a  fimil  menu  and  will  consist  of  the  name  of 
exactly  one  recipe. 

You  are  permitted  to  make  a  sequence  of  selections  from  a  menu 
without  actually  having  to  return  to  the  menu  display  each  time  a 
new  selection  is  desired.  For  example,  suppose  you  had  selected 
item  3,  Deep  Fried  Fish,  from  the  recipe  database  of  fish,  above. 
This  would  cause  the  menu  consisting  only  of  Deep  Pried  Fish  to 
appear,  i.e.:  DEEP  FRIED  FISH 

Now,  suppose  that  you  want  to  see  the  recipe  for  Flounder 
Provencale.  This  vaa  item  4  on  the  previous  menu.  You  can 
directly  request  that  the  recipe  for  the  "Next  Menu  Item"  be  shown. 
If  the  next  item  is  the  name  of  a  single  recipe  (i.e..  Flounder 
Provencale) ,  you  can  move  directly  to  that  recipe  by  entering: 

NE3CT  (return) 

Then  the  recipe  for  Flounder  Provencale  would  appear.  But  if 
the  nact  item  represented  several  recipes  (e.g.,  Fis)^,  then  a  new 
menu  would  appear  instead.  Note  that  if  you  request  the  "Next  Menu 
Item"  taut  are  already  at  tJ)e  bottom  of  the  menu,  theri  an  error  will 
result. 

Similar  ly,  if  you  want  to  choose  COD  FISH  BALL,  you  can  use 
the  conrtkcind: 
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PHIGR  (return) 


Bov  to  Oet  the  Neesa^  "Goodi  Choioe* 

Normally,  you  should  keep  making  menu  choices  until  you  narrow 
the  menus  to  one  recipe  item,  the  recipe  you  want  to  choose  for 
your  menu  plan.  Use  the  "RECIPE  CHOICE"  qction  by  typing: 

GET  DEEP  FREED  FIi  RECIPE  CHOICE  (return) 

If  the  choice  is  appropriate,  the  conputer  will  give  you  the 
messeige  "Good  Choicel" 


Bow  to  Correct  Bam  Mistakee 

If  you  make  a  mistake  and  ask  for  scxnething  that  is  not  on  the 
msm,  conputer  will  tell  you  that  it  can't  figure  out  what  you 
want  and  will  ask  you  to  re-enter  your  choioe.  For  exairple,  if  you 
entered  GET  CODFISH  BALL,  the  conputer  would  not  be  able  to  f:Lnd 
what  you  wanted  so  you  would  have  to  re-enter. 

Your  main  objective  in  finding  an  item  you  want  is  to  keep 
selecting  until  you  get  down  to  a  menu  with  just  ONE  item.  You  can 
always  "start  over"  completely  by  going  back  directly  to  the  Top 
menu.  To  do  this  at  any  time,  just  enter: 

TOP  (return) 


Jump  Iterd,  Ib»D2 

This  command  can  be  used  to  select  items  from  more  than  one 
menu.  For  example,  you  want  a  dinner  menu  to  solve  a  problem.  You 
will  first  use  the  ccmmand  TCP  to  get  to  the  top  menu.  Ihen  out  of 
that  menu  you  will  select  MAIN  DISHES  and  after  that  you  will 
select  the  DINNER  option.  The  cosnmnd  ITEMl,  ITEM2...  allows  you 
to  make  the  selection  from  different  levels  sinultaneously.  For 
exaitple,  after  you  get  the  top  menu,  you  can  use  this  command  by 
typing: 


GET  MAIN  DISHES, DINNER  (return) 

This  will  give  you  the  dinner  menu.  This  will  only  work  if 
you  remember  what  the  next  menu  is  going  to  be.  Otherwise  the 
conputer  will  give  you  an  error  message. 

Wow  you  would  write  the  neune  of  the  recipe  on  your  answer 
worksheet  and  indicate  you  are  reedy  for  the  next  prc^lem  by 
entering: 


NEW  FICGUM  (return) 
This  would  conplete  the  problem. 
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When  you  have  con{>Ietecl  all  the  problems  then  ertter: 

DCKG  (return) 

You  should  carefully  review  these  instructions  and  be  sure  to 
ask  the  experimenter  to  explain  wything  about  which  you  are 
unsure.  Of  coursei  it  will  take  some  practice  to  get  used  to  all 
the  ccxnnands  in  this  oon|xiter  system.  Try  to  solve  each  problem  in 
the  way  that  is  easiest  for  you.  Using  the  system  will  get  easier 
as  you  go  through  the  problems  because  you  will  become  more 
familiar  with  the  oonmands. 

When  you  have  finishes}  these  instructions  and  are  ready  to 
begins  let  the  experim^ter  know  by  entering  the  ccranand: 

READY  (followed  by  "return*  key) 
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